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Inhibitors of the cytosolic phospholipase A2 enzymes are 
provided which are of use in controlling a wide variety of 
inflammatory diseases. The inhibitors of the present inven- 
tion have the general formula 



where X, Z, R 1 , R 2 , R 3 , R 4 , R a and R b are as defined in the 
specification. 
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ALPHA-AND BETA- SUBSTITUTED 
TRIFLUOROMETHYL KETONES AS 
PHOSPHOLIPASE INHIBITORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation-in-Part of U.S. 
Ser. No. 09/780,554 filed Feb. 9, 2001 which claims the 
benefit of U.S. Provisional Application Ser. No. 60/186,107 
filed Mar. 1, 2000 and No. 60/183,521 filed Feb. 18, 2000. 

BACKGROUND OF THE INVENTION 
[0002] I. Field of the Invention 

[0003] The present invention relates to certain alpha- 
and/or beta-substituted trifluoromethylketone compounds, 
their salts, hydrates and derivatives thereof, a process for 
their preparation, intermediates useful in their preparation, 
pharmaceutical compositions containing them and such 
ketone compounds as inhibitors of phospholipase A^ 
enzymes that are involved in the human inflammatory 
diseases and are thus useful agents in the treatment of 
inflammatory diseases such as asthma, arthritis, inflamma- 
tory bowel disease and neurodegenerative diseases. 

[0004] II. Background of the Invention and Description of 
the Prior Art 

[0005] Inflammatory diseases of the skin, such as psoriasis 
and atopic dermatitis, afflict greater than 5% of the popula- 
tion. And the inflammatory disease such as asthma affects 
more than 10 million people in US alone. Currently, the 
treatment of these disorders typically involves the use of 
topical and inhalation of coticosteroids and bronchodilators. 
However, these agents also have undesirable side effects 
such as skin atrophy which limit the duration of therapy. In 
addition, topical application of a drug is difficult for many 
patients where the affected area may be very large. 

[0006] Phospholipase A^ (PLAj) is the common name for 
phosphatide 2-acylhydrolase which catalyzes the hydrolysis 
of the sn-2-acyl ester bond of phosphoglycerides and results 
in production of lysophospholipids and free fatty acids. 
When the fatty acid is arachidonic acid, further action by 
cyclooxygenase and 5-lipoxygenase enzymes results in 
eicosanoid production, which is implicated in inflammation, 
and leukotrienes which are linked to asthma. Lysophophos- 
pholipid metabolism results in production of platelet acti- 
vating factor and both lysophospholipids and platelet acti- 
vating factor also play a role in inflammation. 

[0007] PLA 2 enzymes exist as secreted forms (MW— 12, 
000-15,000) and cytosolic forms (MW-85,000). The cyto- 
solic or cPLA 2 enzymes appear to play a key role in the 
pathway leading to the formation of platelet activating factor 
and the eicosanoids. 

[0008] Inappropriate activation of the cytosolic PLA^ 
enzymes, therefore, can result in a variety of chronic and 
acute conditions including asthma, cerebral ischemia [Cle- 
mens et al., Stroke, 1996, 27: 527-535], Alzheimer's Disease 
[Stephenson et al., Neurobiology of Stroke, 1996, 3: 51-63 
and see also U.S. Pat. No. 5,478,857], rheumatoid arthritis, 
neutrophil and platelet activation [Huang et al., Mediators of 
Inflammation, 1994, 3: 307-308], chronic skin inflammation 
and damage to the skin resulting from exposure to ultraviolet 


light [Gresham et al., American Journal of Physiology, 1996, 
270; Cell Physiology, 39:C 1037 -C 1050 ] and macrophage acti- 
vation [Balsinde et al., Journal of Biological Chemistry, 
1996, 271: 6758-6765]. 

[0009] Inhibitors of the cPLA^ enzymes may, therefore, be 
of use in controlling a wide variety of inflammatory dis- 
eases. The literature describes a significant number of com- 
pounds said to be phospholipase A^ inhibitors. 

[0010] Biochemistry, 1993, 32: 5935-5940, discloses a 
trifluoromethyl ketone analog of arachidonic acid having the 
formula 



[0011] as a selective inhibitor of cPLA^. 

[0012] Bloorganic Med. Chem. Lett., 1995, 5: 519-522, 
discloses selective cPLA 2 inhibitors of the formula 



[0013] where R is either H or OH. 

[0014] Japanese published Patent Application 
JP09268153A(Derwent No. 97-554679/51) discloses cPLA 
inhibitors of the formula RCOCF 3 where RCO is an acyl 
residue of an n-3 series highly unsaturated fatty acid. The 
compounds are said to be useful as antiinflammatory or 
antiallergic drugs. 

[0015] Certain trifluoromethylketone have been disclosed 
as inhibitors of fatty acid amide hydrolase in Bioorg. & Med. 
Chem. Lett., 1999, 9: 265-270. 

[0016] Published Application WO 98/25893 discloses 
arylsulfonamide compounds of the general formula 



[0017] wherein: 

[0018] A represents a C 4 -C 10 alkyl group, an aryl group, 
an arylalkyl group, radicals selected from the group 
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consisting of — CH=CH — B, — O — B, — S — B, and 
— NH — B, or radicals of formula — CH 2 — X, 

[0019] wherein: 

[0020] B represents a non-aromatic C 3 -C s carbocycle, a 
C 3 -C 8 alkyl group, a heterocycle or an arylalkyl group, 
each of which is optionally substituted with one or 
more members independently selected from the group 
consisting of a halogen atom, a Cj-C^ alkyl group, a 
C i -C 4 alkoxy group, cyano, nitro, a heterocycle, an aryl 
group and an aryloxy group, and 

[0021] X is a member selected from the group consist- 
ing of a halogen atom, — S-aryl, — S -heterocycle, and 
— POR 2 wherein each R is independently selected 
from the group consisting of a hydrogen atom and 
C r C 3 alkyl; 

[0022] R 1 and R 2 each independently represent a hydro- 
gen atom, a lower alkyl group, or a group represented 
by the formula: — (CH^ — A' wherein q is an integer 
of 2 to 4, and A' is a member selected from the group 
consisting of a hydroxyl group, a group represented by 
the formula: 



[0023] wherein R 5 and R e each independently represent a 
hydrogen atom, a lower alkyl group, or a group represented 
by the formula: 


which one carbon atom is replaced by a nitrogen atom 
or a group represented by the formula: 


[0027] wherein g and h are each an integer of 1 to 4, and 
B' stands for a lower alkyl group, an arylalkyl group, an 
arylalkyl group substituted by lower alkyl; halogen or a 
lower alkoxy group, or a pyridylalkyl group, or a pyridyla- 
Ikyl group substituted with a lower alkyl group, a halogen or 
a lower alkoxy group; or 

[0028] R 1 and R 2 may be combined together to form a 
6- or 7-membered ring which may contain a nitrogen or 
oxygen atom in addition to the nitrogen atom to which 
R 1 and R 2 are bonded, and said 6- or 7-membered ring 
may be substituted with a lower alkyl, arylalkyl, 
cycloalkylalkyl or he tero arylalkyl group; 

[0029] R 3 represents a hydrogen atom, a lower alkyl 
group, or a C 3 -C fi cycloalkyl group; 

[0030] R 4 represents a hydrogen atom, a lower alkyl 
group, a lower alkoxy group or a halogen atom; 

[0031] n is an integer of 1 to 4, provided that when n is 
2, the two R 4 groups may form a cyclohexenyl or 
phenyl ring together with two adjacent carbon atoms 
constituting the benzene ring; and any pharmacologi- 
cally acceptable salts thereof as inhibitors of phospho- 
lipase A 2 activity, particularly cPLA 2 . 
[0032] Published Application WO 98/08818 discloses 
Inhibitors of phospholipase enzymes of formulae I, II and III 


[0024] wherein R 7 represents a hydrogen atom, a lower 
alkyl group, or a group represented by the formula: 


"f V CH 2 - N^JCHa), 


[0025] wherein s is an integer of 2 to 5; or 

[0026] R 1 and R 2 each independently represent an 
unsubstituted cycloalkyl group, or a cycloalkyl substi- 
tuted with a lower alkyl or halogen or condensed with 
an aromatic ring, a bicycloalkyl, or tricyclo alkyl, said 
bicycloalkyl or tricycloalkyl being an aliphatic satu- 
rated hydrocarbon group made of two or three rings, 
respectively, with at least two carbon atoms being 
common to each ring, or an azabicyclo alkyl group 
which is a bicycloalkyl group as described above in 



R 5 


[0033] or a pharmaceutical^ acceptable salt thereof, 
wherein: 

[0034] A is independent of any other group and is 
selected from the group consisting of — CH 2 — and 
— CH 2 — CH 2 — ; 
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[0035] B is independent of any other group and is 
selected from the group consisting of — (CH^ — , 

— (cii : -0) u — — (cii.sx—, — (ocn.),— , 

(SCTI 2 ) n , — <CH=CH) n — , — (C=C) n — , 
— CON(R 6 )— , — N(R 6 )CO— — O— , -^S— and 

-N(R 6 )-; 

[0036] R 1 is independent of any other R group and is 
selected from the group consisting of — X — R 6 , — H, 
— OH — , halogen, — CN, — N0 2 , C 2 -C 5 alkyl, alkenyl, 
alkinyl, aryl and substituted aryl; 

[0037] R 2 is independent of any other R group and is 
selected from the group consisting of — H, — COOH, 
—COR s , —CON R 5 R 6 , -^CH 2 ) n — W— (CH 2 ) m — 
Z— R 5 , — (CH 2 >— W— R 5 , — Z— R 5 , C a -C 10 alkyl, 
alkenyl and substituted aryl; 

[0038] R 3 is independent of any other R group and is 
selected from the group consisting of — H, — COOH, 
COR 5 , — CONR 5 R 6 , — (CH^— W— (CH 2 ) m — 
Z— R 5 , — (CH 2 ) n — W— R 5 , — Z— R 5 , Ci-Cio alkyl, 
alkenyl and substituted aryl; 

[0039] R 4 is independent of any other R group and is 
selected from the group consisting of — H, — OH, OR 6 , 
SR 6 , — CN, — COR 6 , — NHR 6 , —COOH, 
--CONR 6 R 7 , — N0 2 , — CONHS0 2 R 8 , C^C, alkyl, 
alkenyl and substituted aryl; 

[0040] R 5 is independent of any other R group and is 
selected from the group consisting of — H, — OH, 
—OiCH^JLs, —SRs, —CN, — COR 6 , — NHR 6 , 
— COOH, — N0 2 , —COOH, — CONR s R 7 , 
— CONHS0 2 R 8 , C^Cj alkyl, alkenyl, alkinyl, aryl, 
substituted aryl, — CF 3 , — CF 2 CF 3 and 


[0047] X is independent of any other group and is, 
independently each time used including within the 
same compound, selected from the group consisting of 
— O— , — S— and — N(R 6 )— ; 

[0048] Z is independent of any other group and is, 
independently each time used including within the 
same compound, selected from the group consisting of 
— CH 2 — , — O— , — S— , — N(R S )— , —CO—, 
— CON(R 6 )— and — N(R 6 )CO— ; 

[0049] m is, independently each time used including 
within the same compound, an integer from 0 to 4; and 

[0050] n is independently of m and is, independently 
each time used including within the same compound, 
an integer from 0 to 4. 

[0051] Drugs, 1998,l(f): 49-50, discloses a limited series 
of cPLAj inhibitors as shown below 


CH 3 CH 3 (CH 2 ) 9 - 

(1) CH^CH^- 

(1) PKCFQs 

(1) CH^CH^- 


O 

s 

so 2 



[0041] R 6 is independent of any other R group and is 
selected from the group consisting of — H, C t -C 5 alkyl, 
alkenyl, alkinyl, aryl and substituted aryl; 

[0042] R 7 is independent of any other R group and is 
selected from the group consisting of — H, Cj-Cg alkyl, 
alkenyl, alkinyl, aryl and substituted aryl; 

[0043] R s is independent of any other R group and is 
selected from the group consisting of C 1 -C 3 alkyl, aryl 
and substituted aryl; 

[0044] R 9 is independent of any other R group and is 
selected from the group consisting of — H, — OH, a 
halogen, — CN, — OR 6 , —COOH, — CONR 6 R 7 , tet- 
razole, — C0NHS0 2 R 8 , — COR 6 , 

— (CH ) n CH(OH)R 6 and — (CH 2 ) n CHR 6 R 5 ; 

[0045] R 10 is independent of any other R group and is 
selected from the group consisting of — H, — OH, a 
halogen, — CN, — OR 6 , — COOH, — CONR 6 R 7 , tet- 
razole, — CONHS0 2 R 8 , — COR 6 , — (CH 2 ) n CH(OH) 
R s and — (CH^CH R 6 R 5 ; 

[0046] W is, independent each time used including 
within the same compound, selected from the group 
consisting of — O — , — S — , — CI I- — , — CI I— CI I — , 
— C=C— and — N(R 6 )— ; 


[0052] U.S. Pat. No. 5,866,318 relates to methods for 
inhibiting cell death in mammalian cells, particularly in 
neuronal cells, by administering a suitable inhibitor of 
phospholipase A 2 activity, typically an inhibitor Of cPLA 2 . 

[0053] Published Application WO 97/21676 discloses cer- 
tain azetidinone compounds as phospholipase inhibitors in 
the treatment of atherosclerosis. 

[0054] U.S. Pat. No. 5,453,443 discloses a series of biaryl 
ketones which are reported to inhibit PLA^ enzymes. These 
compounds have the generic formula 


X 1 (C(R 2 ) 2 ) T C0 2 R 13 


(CCR^Z 


[0055] wherein: 

[0056] R 1 is selected from 
[0057] (a) hydrogen, 
[0058] (b) — Ci.galkyl, and 
[0059] (c) — Chalky 1-phenyl; 
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[0060] or wherein R 1 and R 5 are joined such that together 
with the carbon atoms to which they are attached there is 
formed a saturated or unsaturated carbon ring of 3, 4, 5, 6, 
7 or 8 atoms; 

[0061] R 2 and R 3 are each independently selected from 

[0062] (a) hydrogen, 

[0063] (b) — C 16 alkyl, and 

[0064] (c) — Q.galkyl-phenyl; 

[0065] or wherein two R 2 or two R 3 are joined such that 
together with the carbon atoms to which they are attached 
there is formed a saturated or unsaturated carbon ring of 3, 
4, 5, 6, 7 or 8 atoms; 

[0066] R s is as defined above or is selected from 

[0067] (a) hydrogen, 

[0068] (b) — C^alkyl, 

[0069] (c) — Q.galkyl-phenyl Chalky 1, 

[0070] (d) —OH, 

[0071] (e) — C^alkyl, or 

[0072] (f) — O— C^alkyl-phenyl C^alkyl; 
[0073] R 6 is selected from 

[0074] (a) hydrogen, 

[0075] (b) — C^alkyl, 

[0076] (c) — C-L.galkyl-phenyl, wherein the phenyl is 
optionally substituted with C-^alkyl; 

[0077] (d) —OH, 

[0078] (e) — O^C^afkyl, or 

[0079] (f) — C^alkyl-phenyl, wherein the phenyl is 
optionally substituted with C 1 . 2 alkyl; 

[0080] or wherein two R 6 are joined to form o= or are 
joined together such that together with the carbon atom to 
which they are attached there is formed a saturated or 
unsaturated carbon ring of 3, 4, 5, 6, 7 or 8 atoms; 

[0081] R 8 , R 9 and R 14 are each independently selected 
from 

[0082] (a) H, 

[0083] (b) — C^alkyl, 

[0084] (c) halo, 

[0085] (d) — CN, 

[0086] (e) —OH, 

[0087] (f) — OC^alkyl, 

[0088] (g) — OC^alkyl-phenyl, 

[0089] (h) — SR 11 , 

[0090] (i) S(0)R 1;l , or 

[0091] (DSM"; 


[0092] R 1G , R 15 , R 16 and R 17 are each independendy 
selected from 

[0093] (a) hydrogen, 

[0094] (b) — alkyl, and 

[0095] (c) — d. a alkyl-phenyl; 
[0096] R 11 is selected from 

[0097] (a) — Cj.e alkyl, 

[0098] (b) —C 2 . 6 alkenyl, 

[0099] (c)— CF 3 , 

[0100] (d) -phenyl(R 12 ) 2 , or 

[0101] (e) —C^ 6 alkenyl-phenyl(R 12 ) 2 ; 
[0102] R 12 is 

[0103] (a) hydrogen, 

[0104] (b) —C^ alkyl, 

[0105] (c) CI, F, I or Br; 
[0106] R 13 is perfluoro C^alkyl; 
[0107] A and B are each independently 

[0108] (a) covalent bond, 

[0109] (b) O, 

[0110] (c) S, 

[0111] (d) S(O), or 

[0112] (e)S(0) 2 ; 
[0113] Q is selected from 

[0114] (a) — CH(OH)R 13 , 

[0115] (b) — COR 13 , 

[0116] (c) —COR 16 , or 

[0117] (d) --C^alkylCOCOOR 17 ; 
[0118] X 1 is selected from 

[0119] (a)— O— , 

[0120] (b) —\ S— , 

[0121] (c)^(O)-, 

[0122] (d)^(0) 2 — ; 
[0123] Z is 

[0124] (a) H, or 

[0125] (b) -phenyl-(R 14 ) 3 ; 
[0126] m is 0, 1, 2,3 or 4; 
[0127] n is2, 3,4,5, 6or7; and 

[0128] r and s are each independently 0, 1, 2, 3, 4, 5, 6, 

7 or 8. 
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[0129] Published Application WO 99/15129 discloses 
selective cPLA^ inhibitors having the formula 


D- 


A CCCF 3 


[0130] wherein W is CH=CH, CH=N, O or S; 

[0131] R 1 is (Ci-Cjalkyl, (C 2 -C 6 )alkenyl, (C 2 - 
C 6 )alkynyl, (C-t-C^alkoxy, (Ci-C^alkylthio, halo, 
hydroxy, cyano, 


[0132] in which R 2 and R 3 are each independently hydro- 
gen or (C 1 -C 6 )alkyl, — COO — (C^C^alkyl, CF 3 , (C x - 
C 6 )alkylphenyl, phenyl or phenyl substituted by one or 
more, preferably 1-3, of (C^-Cjalkyl, — COO — (C 2 - 
C 6 )alkyl, 


[0144] or a bond; 

[0145] R 4 is as defined below for R 7 ; 
[0146] Z is 


-(CH 2 ^-C R 6 

B N R 7 


[0147] in which B is: 


(a) 


I f , 

-C N R 


-so 2 


[0133] in which R 2 and R 3 are as defined above, halo, 
hydroxy, — O — (C^C^alkyL — S — (Cj-C^alkyl or (C 2 - 
C 6 )alkenyl; 


p is 0, 1 or 2; 
A is V— (R c ) n — ; 

R c is a straight or branched chain alkyl group; 
n is 0 or an integer of from 1 to 6; 
R a and R b when taken together form an oxo 


[0134] 
[0135] 
[0136] 
[0137] 
[0138] 

(=0) group, or R a and R b are each independently 
hydrogen or OH; 

[0139] V is O, — S— , —SO— — S0 2 , — CONH or 
NHCO when n is an integer of from 1 to 6 or V is 
(C 2 -C 6 ) alkenyl or a bond when n is 0 or an integer of 
from 1 to 6; 

[0140] D is — (CH2) m or a bond Unking the 


O 


[0141] ring to Y; 

[0142] m is an integer of from 1 to 6; 
[0143] Y is — O— , — S— —SO— —SO., 


[0148] or a bond; 

[0149] X is S or O; 

[0150] q is an integer from 1 to 6; 

[0151] R 9 is hydrogen or (C^C^alkyl; 

[0152] R 1G is hydrogen, CN, N0 2 , OH, — O— (C 2 - 
C 6 )alkyl, (C 2 -C 6 ) alkyl, phenyl or (C 1 -C 6 )alkylphenyl; 

[0153] R 5 and R 6 are each independently hydrogen or 
(C^C^) alkyl; 

[0154] R 7 and R 8 are each independently 

[0155] (a) hydrogen; 

[0156] (b) (C.-C^alkyl; 

[0157] (c) (Ci-C^alkyl substituted by one or more 
of 

[0158] (1) phenyl; 

[0159] (2) phenyl substituted by 1-5 fluoro, 1-3 
(for each of the following phenyl substituents) 
halo (other than fluoro), 1-3 (Qt-C^alkoxy, 
1-3(C 1 -C 6 )alkyl, nitro, cyano, hydroxy, trifluo- 
romethyl, (Ci-C^alkylthio, amino, 1-3 (C 2 -C 6 ) 
alkylamino, di(C 1 -C 6 )alkylamino, — C0 2 H, 
— COO— (Q-CJ alkyl, — S0 3 H, — S0 2 NHR l5 in 
which R 15 is hydrogen or (C 1 -C 6 )alkyl, or 
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-continued 


O R 2 

II I 3 

-C N R 


[0160] in which R 2 and R 3 are as denned above; 

[0161] (3) heterocyclic selected from oxadiazolyl, 
isoxazolyl, oxazolyl, furyl and thiazolyl; 

[0162] (4) heterocyclic substituted by one or more 
of, preferably 1-3, phenyl, phenyl substituted by 
1-3 (for each of the following) halo, (Cj- 
C 6 )alkoxy, (Cj-C^alkyl, nitro, cyano, hydroxy, 
trifluoromethyl, (Ci-C^alkylthio, amino, (C a - 
C 6 )alkylamino, d^Cj-C^alkylamino, C0 2 H, 
— COO — (Cj -C 6 )alkyl, — S0 3 H, S0 2 NHR 15 in 
which R 15 is hydrogen or (C a -C s )alkyl, or 


o R 

II I , 

-C N R 


[0163] in which R 2 and R 3 are as denned above, (C 2 - 
C 6 )alkyl or (C-L-C^alkyl substituted by one or more, pref- 
erably 1-3, phenyl or heterocyclic groups, said phenyl or 
heterocyclic group being unsubstituted or substituted by 1-3 
(for each of the following) halo, 1-3 (Q-C^alkoxy, 1-3 
(Cj-C^alkyl, nitro, cyano, hydroxy, trifluoromethyl, (C t - 
C 6 )alkylthio, amino, 1-3 (Ci-C^alkylamino, di^Cj- 
C 6 )alkylamino, COOH, — COO — (C 1 -C 6 )alkyl, — SO s H, 
— SO z NHR 15 in which R 15 is hydrogen or (C 1 -C 6 )alkyl, or 


1« 


[0170] or — O— SiR 16 R 18 R 19 or a bond in which R 16 and 
R 17 are each independently (C 1 -C lg )alkyl or (C 2 - 
C lg )alkenyl or (C 1 -C lg ) alkyl or (C 2 -C ls )alkenyl substituted 
by one or more, preferably 1-3, phenyl or heterocyclic 
radicals, said phenyl or heterocyclic radicals being unsub- 
stituted or substituted by 1-5 fluoro, 1-3 halo (other than 
fluoro), 1-3 (C^C^alkoxy, 1-3(C 1 -C 6 )alkyl, nitro, cyano, 
hydroxy, 1-3 trifluoromethyl, 1-3 (C 1 -C 6 )alkylthio, amino, 
l-3(C 1 -C 6 )alkylamino, 1-3 di(C 1 -C 6 )alkylamino, C0 2 H, 
1-3 — COO(C 1 -C 6 )alkyl, 


II I 


[0171] or — S0 2 NHR 9 in which R 9 is hydrogen or (Q- 
C e ) alkyl and R 2 and R 3 are as defined above; 


(b) 


[0164] in which R 2 and R 3 are each independently hydro- 
gen or (C 1 -C e )alkyl, the heterocyclic radical being selected 
from imidazolyl, oxadiazolyl, isoxazolyl, pyrrolyl, pyra- 
zolyl, oxazolyl, furyl, thianyl or thiazolyl; 

[0165] (5) carboxy or — COO— (C^C^alkyl; 

[0166] (6) hydroxy, halo, — O — (C 1 -C 6 ) alkyl or 
— S — (Ci-Cgjalkyl, with the proviso that the OH, 
ethers or thioethers cannot be on the carbon bear- 
ing the hetero atoms; 

[0167] (7) cyano; 

[0168] (8) halo, trifluoromethyl or trifluoroacetyl; 
[0169] (9) CH 2 L — R 16 in which L is 



[0172] in which B 1 is 


x 
II 

-c — o- 


-N R 9 , 


C NR 9 SO 2 


r" [0173] — PO(OR 9 ) 2 or a bond; 

-n , o , s , — so — , [0174] providing that when B 1 is — PO(OR 9 ) 2 , then R 7 

becomes R 9 , and when B 1 is 
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- C O (C J -C 12 )alkyl J 


[0175] or — S0 2 — , then R 7 cannot be hydrogen; 

[0176] X, q, R 5 R 6 , R 7 , R 8 , R 9 and R 10 are as denned in 

CO; 


-(CH 2 )— (C)R 5 R' 
R 11 N 

I 


[0177] in which q, R 5 and R 6 are as defined above; 

[0178] R 18 , R 19 and R 11 are as defined above for R 7 and 
R s except that they may not be hydrogen, or R 1S and 
R taken together with the nitrogen to which they are 
attached represent a 4, 5- or 6-membered heterocyclic 
ring and Y, R 7 and R 11 are as defined above, or R 1S , R 19 
and R 11 taken together with the nitrogen to which they 
are attached represent pyridinium, said pyridinium 
group being unsubstituted or substituted by (Cj- 
C 12 )alkyl, (C 1 -C 12 )alkoxy, amino, (Cj- 
C 12 )alkylamino, di(C 2 -C 12 ) alkyl amino, 


[0182] in which R 2 and R 3 are as defined above, hydroxy, 
_ 0 — ( Cl -C 6 ) alkyl, — O— (CVCs) alkyl or -S— (C.-Q) 
alkyl substituted by 1 or 2 phenyl or substituted phenyl 
groups, the substituents for the substituted phenyl groups 
being 1-5 fluoro or 1-3 (for each of the following phenyl 
substituents) halo (other than fluoro), (Cj-C^alkoxy, (C a - 
C 6 )alkyl, nitro, cyano, hydroxy, trifiuoromethyl, (C a - 
C 6 )alkylthio, amino, (C^-Cg) alkylamino, di(C 1 -C 6 ) alky- 
lamino, C0 2 H, COO— (Q-Cg) alkyl, S0 3 H, S0 2 NHR 15 in 
which R 15 is hydrogen or (Cj-Cg) alkyl or 


o R 2 
II I 


-(C-C^lalkyl, 


[0183] in which R 2 and R 3 are as defined above; 
[0184] r is 0 or an integer of from 1 to 3; 
[0185] R 7 is as defined above; 
[0186] M is — (CH 2 — ) m T where T is 


[0179] — S— (CVC-^alkyL 


II 

-c — o, 


O R 2 

II I 

-C N— 


[0187] in which R 2 is as defined above, — S0 2 — or a bond 
when MR 7 is on nitrogen and providing that when T is 


[0180] in which R 2 and R 3 are as defined above, phenyl or 
phenyl (C^C.^alkyl; 


4- 


R 13 
-h 


(CH 2 ) r 


[0181] in which R 13 is (Cj-Ci^alkyl or (Ci-Cj^alkyl 
substituted by carboxy, 


[0188] or — SO — or — S0 2 — , then R 7 cannot be hydro- 
gen, and T is 


_!_. _L_ 
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[0189] — O— , — S— , —SO— — S0 2 — 


[0190] or a bond when MR 7 is on a carbon atom of the 
heterocyclic ring; 

[0191] R 14 is hydrogen or (Q- Chalky 1; 

[0192] m is 0 or an integer of 1-6; 

(e) 

R 5 
/ „ 

(CH 2 ^C R 6 

Q — R 7 f 

[0193] wherein Q is — O— — S — , —SO— or — S0 2 — 
and q, R 5 , R 6 and R 7 are as defined above, providing that 
when Q is — SO — or — S0 2 — , R 7 cannot be hydrogen; 

[0194] (f) R 7 wherein R 7 is defined above, providing 
that when Y is — SO — or — S0 2 — , R 7 cannot be 
hydrogen; and 

[0195] R 18 and R 19 are phenyl or phenyl substituted by 
1-3 halo, (C 1 -C e )alkoxy, (C 1 -C 6 )alkyl, nitro, cyano, 
hydroxy, trifluoromethyl, (Ci-C^alkylthio, amino, 
(Ci-cjalkylamino, di^-C^alkylamino, C0 2 H, 
— COO— (C^C^alkyl, -^S0 3 H, S0 2 NHR 15 in which 
R 15 is hydrogen or (C 1 -C 6 )alkyl, or 



[0196] in which R 2 and R 3 are as defined above; or 
pharmaceutically acceptable salts, solvates or prodrugs 
thereof. 

[0197] R18 and R 19 are phenyl or phenyl substituted by 
1-3 halo, (C^C^alkoxy, (C^Q) alkyl, nitro, cyano, 
hydroxy, trifluoromethyl, (Q-Cg) alkylthio, amino, 
(Ci-Cj) alkylamino, di^-C^alkylamino, C0 2 H, 
--COO— (Cj-C^alkyl, -^50 3 H, S0 2 NHR 15 in which 
R 15 is hydrogen or (C a -C 6 )alkyl, or 



[0198] in which R 2 and R 3 are as defined above; or 
pharmaceutically acceptable salts, solvates or prodrugs 
thereof. 

[0199] There is nothing in any of the foregoing references, 
or in the general prior art, to suggest the novel alpha beta 


substituted trifluoromethyl-ketones of the present invention 
as cytosolic phospholipase A2 inhibitors. 

SUMMARY OF THE INVENTION 

[0200] An object of the present invention is to provide 
novel alpha and/or beta substituted trifluoromethyfketone 
compounds which inhibit cytosolic phospholipase A 2 
enzymes that are pro-inflammatory mediators. Some of the 
derivatives exhibit increased stability and aqueous solubil- 
ity. 

[0201] This invention relates to novel cytosolic phospho- 
lipase inhibitors represented by formula 1, or a pharmaceu- 
tically acceptable salt thereof 



[0202] wherein 

[0203] R a and R b when taken together form an oxo 
(=0) group, or R a and R b are each independently 
hydrogen or OH; 

[0204] X is H, CF 3 , halogen, NR 5 R 6 , NH(CO)NR 5 R 6 , 
C(0)NR 5 R 6 J OH, OR 7 , SH, S(0) n R 7 , C(0)OR 8 , 
NH(CO)OR ° Cj-C, alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alky- 
nyl or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, alkynyl or 
cycloalkyl group being optionally substituted by 
COOR 8 , CN, C(0)NR 5 R 6 , P0 3 R 8 , S0 3 R 8 , heterocy- 
clic, OH, OR 7 , SH, S(0) n R 7 NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR 10 , OC(0)OR 10 , aryl or heteroaryl, said 
aryl or heteroaryl being optionally substituted by one or 
two groups independently selected from COOR 8 , 
S0 3 R 8 , OCOR 8 , P0 3 R a or heterocyclic; 

[0205] R 1 and R 2 are each independently H, OH, OR 7 , 
SH, S(0) n R 7 , substituted C^Cy alkyl, C 2 -C 7 alkenyl, 
C 2 -C 7 alkynyl or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, 
alkynyl or cycloalkyl group being substituted by 
COOR 8 , CN, C(0)NR 5 R 6 , P0 3 R 8 , SO s R 8 , heterocy- 
clic, OH, OR 7 , SH, S(0) n R 7 NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR 10 , OC(0)OR 10 , aryl or heteroaryl, said 
aryl or heteroaryl group being optionally substituted by 
one or two groups independently selected from 
COOR 8 , S0 3 R 8 , P0 3 R 8 or heterocyclic; 

[0206] R 3 and R 4 are each independently H, methylene, 
OH, OR 7 , SH, S(0) n R 7 , NHCOR 7 , COOR 8 , 
C(0)NR 5 R 6 , substituted C 1 -C 7 alkyl, C 2 -C 7 alkenyl, 
C 2 -C 7 alkynyl or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, 
alkynyl or cycloalkyl group being substituted by 
COOR 8 , CN, C(0)NR s R 6 , P0 3 R 8 , S0 3 R 8 , heterocy- 
clic, OH, OR 7 , SH, S(0) n R 7 NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR 10 , OC(0)OR 10 , aryl or heteroaryl, said 
aryl or heteroaryl group being optionally substituted by 
one or two groups independently selected from 
COOR 8 , S0 3 R 8 , P0 3 R s or heterocyclic; 

[0207] R s and R 6 are each independently H, C a -C 7 
alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alkynyl, C 3 -C 7 cycloalkyl, 
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heterocyclic, aryl or heteroaryl, said alkyl, alkenyl, 
alkynyl, cycloalkyl, heterocyclic, aryl or heteroaryl 
group being optionally substituted with COOR 8 , CN, 
OR 8 , NR a R 9 , S0 3 R 8 , P0 3 R s , halogen, aryl or het- 
eroaryl, said aryl or heteroaryl substituent being option- 
ally substituted with one or two groups independently 
selected from COOR 8 , S0 3 R 8 , P0 3 R 8 or heterocyclic; 

[0208] R 7 is C 2 -C 7 alkyl or C 3 -C 7 cycloalkyl, said alkyl 
or cycloalkyl group being optionally substituted by 
COOR 8 , CN, C(0)NR 5 R 6 , P0 3 R 8 , S0 3 R 8 , heterocy- 
clic, OR 5 , SR 5 , S(0) n R 10 , NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR 10 , C(0) 2 OR 10 , aryl or heteroaryl, said aryl 
or heteroaryl group being optionally substituted with 
one or two groups independently selected from 
COOR 8 , S0 3 R 8 , P0 3 R s or heterocyclic; 

[0209] R 8 and R 9 are each independently H, C ± -C 7 alkyl 
or C 3 -C 7 cycloalkyl; 

[0210] R 10 is the same as R 5 and R 6 but is not H; 

[0211] Z is OR 11 , SCO^R 11 , NR 11 R 12 or CHR^R 12 ; 

[0212] R 11 and R 12 are each independently hydrogen, 
C-C 7 alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alkynyl or C 3 -C 7 
cycloalkyl, said alkyl, alkenyl, alkynyl or cycloalkyl 
group being optionally substituted with NR 13 R 14 , 
SR 13 , S(0)R 18 , S0 2 R 18 or OR 13 , with the proviso that 
both R 11 and R 12 may not both be hydrogen; 

[0213] R 13 and R 14 are each independently H, 
SiR 15 R 16 R 17 , C 2 -C 7 alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alky- 
nyl or C 3 -C 7 cycloalkyl or aryl, said alkyl, alkenyl, 
alkynyl, cycloalkyl or aryl group being optionally 
substituted with 1-3 COOR 8 , OR 8 , SiR 15 R 16 R 17 , OR 15 
aryl, biaryl or heteroaryl, said aryl, biaryl or heteroaryl 
group being optionally substituted with 1-3 halogen, 
CF 3 , OR 8 , COOR 8 , N0 2 or CN, or R 13 and R 14 when 
taken together with the nitrogen to which they are 
attached form a 5-7 membered heterocyclic ring with 
one or more O, N or S heteroatoms, said ring being 
optionally substituted with COOR 8 or C 1 -C 5 alkyl 
optionally substituted with OR8, COOR 8 or 
C(0)NR 5 R 6 ; 

[0214] R 15 , R 16 and R 17 are each independently aryl, 
benzyl, benzhydryl, biaryl, heteroaryl, ary^Ci- 
C 6 )alkyl or heteroaryl(C 1 -C s )alkyl, said aryl group 
being optionally substituted with halogen, CF 3 , OR 8 , 
COOR 8 , N0 2 , CN or C ± -C 7 alkyl; 

[0215] R 1S is the same as R 13 and R 14 but is not H; 

[0216] n is 0, 1 or 2; or a pharmaceutically acceptable 
salt thereof, with the proviso that at least one of R 1 , R 2 , 
R 3 and R 4 is other than hydrogen. 

[0217] Another aspect of this invention involves methods 
for inhibiting cytosolic PLA 2 in a mammal in need thereof 
which comprises administering to said mammal a therapeu- 
tically effective amount of a compound of formula I and 
methods for using the compounds of formula I to treat 
various diseases characterized by inappropriate activation of 
the cytosolic PLA^, enzymes such as asthma, allergic rhinitis, 
cerebral ischemia, Alzheimer's Disease, rheumatoid arthri- 
tis, acute pancreatitis, inflammatory bowel disease, psoria- 
sis, gout, neutrophil and platelet activation, chronic skin 
inflammation, shock, trauma-induced inflammation such as 


spinal cord injury, damage to the skin resulting from UV 
light or burns and macrophage activation. In further aspects, 
the present invention provides pharmaceutical compositions 
comprising a therapeutically effective amount of a com- 
pound of formula I and a pharmaceutically acceptable 
carrier and processes for preparing the compounds of for- 
mula I. 

DETAILED DESCRIPTION 

[0218] The object of this invention was to discover a 
selective cPLA2 inhibitor which is active, both topically and 
orally, in treating inflammatory disease of the skin and other 
tissues as well as other chronic and acute conditions which 
have been linked to inappropriate activation of the cPLA 2 
enzymes. Preferably such compound would also be devoid 
of undesirable lipid-perturbing activities associated with 
skin irritation. 

[0219] The above-mentioned objectives have been met by 
the compounds of formula I described above. 

[0220] Definitions 

[0221] In the present application the numbers in the sub- 
script after the symbol "C" define the number of carbon 
atoms a particular group can contain. For example, "C a -C 7 
alkyl" refers to straight and branched chain alkyl groups 
with 1 to 7 carbon atoms. Similarly, "C 2 -C 7 alkenyl refers to 
an unsaturated hydrocarbon group containing from 2 to 7 
carbon atoms and at least one carbon-carbon double bond. 
The term "C 2 -C 7 a\kynyl" refers to an unsaturated hydrocar- 
bon group containing from 2 to 7 carbon atoms and at lease 
one triple bond. 

[0222] The term "halogen" or "halo" as used herein refers 
to fluorine, chlorine, bromine or iodine. 

[0223] "Aryl" as used herein refers to a C 6 monocyclic 
aromatic ring system or a C 9 or C 10 bicyclic carbocyclic ring 
system having one or two aromatic rings such as phenyl or 
naphthyl. It may also refer to a C 14 tricyclic carbocyclic ring 
system having two or three aromatic rings such as anthra- 
cenyl or phenanthrenyl. Unless otherwise indicated, "sub- 
stituted aryl" refers to aryl groups substituted with one or 
more (preferably from 1 to 3) substituents independently 
selected from fCVC^alkyl, halo^-Cg) alkyl, (C 2 - 
C 6 )alkoxy, (C 1 -C 6 )alkoxy-carbonyl, (Cj-C^alkanoyl, 
hydroxy, halo, mercapto, nitro, amino, cyano, (C 2 - 
C 6 )alkylamino, di(C 1 -C 6 )alkylamino, carboxy, aryl, aryl 
(C 1 -C 6 )alkyl, aryl (Cj-cjalkoxy, heterocyclic, heterocyclic 
(C 1 -C 6 )alkyl and the like. The term "biaryl" refers to two C 6 
monocyclic aromatic ring systems or two C 9 or C 1D bicyclic 
carbocyclic ring systems linked together such as o-, m- and 
p-biphenyl or o-, m- and p-binaphthyl. The term "het- 
eroaryl" refers to a 5- or 6-membered aromatic ring system 
or a 9- or 10-membered bicyclic aromatic ring system 
containing one, two or three heteroatoms selected from N, O 
and S. The term "benzhydryl" refers to a carbon atom 
bearing two aryl, bis-aryl or heteroaryl groups. 

[0224] The term "heterocyclic" as used herein refers to a 
4-, 5- or 6-membered ring containing one, two or three 
heteroatoms selected from N, o and S. The 5-membered ring 
has 0-2 double bonds and the 6-membered ring has 0-3 
double bonds. The nitrogen heteroatoms can be optionally 
quatemized or N-oxidized. The sulfur heteroatoms can be 
optionally S-oxidized. The term "heterocyclic" also includes 
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bicyclic groups in which any of the above heterocyclic rings 
is fused to a benzene ring or a cyclohexane ring or another 
heterocyclic ring. Heterocyclics include: pyrrolyl, pyrroli- 
nyl, pyrrohdinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, imi- 
dazolyl, imidazolidinyl, pyridyl, piperidyl, pyrazinyl, piper- 
azinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolinyl, 
oxazolidinyl, isoxazolyl, isoxazolinyl, isoxazohdinyl, mor- 
pholinyl, thiazolyl, thiazolidinyl, isothiazolyl, isothiazolidi- 
nyl, indolyl, quinolinyl, benzimidazolyl, benzothiazolyl, 
benzoxazolyl, benzofuranyl, furyl, dihydrofuranyl, tetrahy- 
drofuranyl, pyranyl, dihydropyranyl, dioxolanyl, thienyl, 
benzothienyl and diaxanyl. 

[0225] In a preferred embodiment, the Z substituent in the 
compounds of formula I is in the para -position. 

[0226] In another preferred embodiment, the R 1 and R 2 
substituents of a compound of formula I are both hydrogen. 

[0227] In another preferred embodiment, the R 3 and R 4 
substituents of a compound of formula I are both hydrogen. 

[0228] In another preferred compound, substituent Z in the 
compounds of formula I is Y — Z 1 i 


npounds 
[0229] Y is 


-s(0)ir 


1 in which 


I 


[0230] n is 0, 1 or 2; 

[0231] R c is H, — COCF 3 , —COC 6 H 5 , — COO(CV 
C 6 )alkyl, 


[0235] in which n 1 is 0, 1 or 2 and R 22 and R 23 are phenyl 
or phenyl substituted by 1-5 fluoro, 1-3 halo (other than 
fluoro), 1-3 (Ci-C^alkoxy, 1-3 (Cj-C^alkyl, 1-3 nitro, 1-3 
cyano, 1-3 hydroxy, 1-3 trifluoromethyl, 1-3 (C a - 
C 6 )alkylthio, 1-3 amino, 1-3 (Cj-C^alkylamino, 1-3 difcv 
C 6 )alkylamino, 1-3 carboxy, 1-3 — COO^-C^alkyl, 1-3- 
S0 3 H, 1-3— S0 2 NHR 21 in which R 21 is hydrogen or (Q- 
C 6 )alkyl, or 


1-3 C N R 2C 


[0236] in which R 19 and R 20 are as defined above; 


(b) (CH2) 2 S (C^sOCR^R 23 


[0237] in which n 1 is 0, 1 or 2 and R 22 and R 23 are as 
defined above; 


(C 1 -C 6 )alkyl 

(c) (CH2) 2 N (CH 2 ) 2 — O CR^R 23 

[0238] in which R 22 and R 23 are as defined above; 

[0239] (d)^(CH 2 ) 2 -^S— (CH 2 ) 2 — CR 22 R 23 in 
which R 22 and R 23 are as defined above; 


[0232] in which R 19 and R 20 are each independently H or 
(Cj-C^alkyl, (C 1 -C 18 )alkyl or (C^-C^alkyl substituted by 
one or more of phenyl or phenyl substituted by 1-5 fluoro, 
1-3 halo (other than fluoro), 1-3 (Q-C^afkoxy, 1-3 (C t - 
C 6 )alkyl, 1-3 nitro, 1-3 cyano, 1-3 hydroxy, 1-3 trifluorom- 
ethyl, 1-3 (Ci-C^alkylthio, 1-3 amino, 1-3 (Cj- 
C 6 )alkylamino, 1-3 di(C 1 -C 6 )alkylamino, 1-3 carboxyl, 1-3- 
COO(C 1 -C 6 )alkyl, l-3-S0 3 H, 1-3 — S0 2 NHR 21 in which 
R is hydrogen or (C 1 -C 6 )alkyl, or 


(Ci-Q)alkyl 
(c) (CH 2 ) 2 — N (CH^CR^R 23 


[0240] in which R 22 and R 23 are as defined above; or 


(C,-C^alkyl 
(f) (CH2) 2 N CR^R 23 


O R 19 
1-3 C N R 

[0233] in which R 19 and R 20 are as defined above; and 
[0234] Z 1 is 


[0241] in which R 22 and R 23 are as defined above. 

[0242] Within this preferred subground, more preferred 
compounds are those wherein R 1 and R 2 are both hydrogen, 
R 3 is hydrogen, R 4 is — OH, — OCH 3 , — O-i-propyl, 
— CH 2 OH, — CH 2 OCH 2 OCH 3 , — COOCH 3 , 

— (CH^COO-t-butyl, — (CH 2 ) v COOC 2 H 5 , 
— (CH^COOH, 


(a) (CH 2 ) 2 — S CR^R 23 


US 2002/0065246 Al 


11 


May 30, 2002 


-continued 

,COO-t-butyl, 



[0243] and v is 0 or an integer of from 1-6. 

[0244] Other preferred compounds within this subgroup 
are those wherein R 1 , R 3 and R 4 are hydrogen, R 2 is 
— S(CH 2 ) v COO-t-butyl, — S— -(CH^CC^H, 
— (CH 2 ) v COO-t-butyl, — (CH 2 ) v C0 2 H, 



[0245] and v is 0 or an integer of from 1-6. 

[0246] A most preferred embodiment embraces com- 
pounds of formula I wherein X is H. 

[0247] Some of the compounds described herein contain 
one or more asymmetric centers and may thus give rise to 
diastereomers and optical isomers. The present invention is 
meant to include such possible diastereomers as well as their 
racemic and resolved, enantiomerically pure forms, and 
pharmaceutically acceptable salts thereof. 

[0248] As mentioned above the invention also includes 
pharmaceutically acceptable salts of the compounds of for- 
mula I. A compound of the invention can possess a suffi- 
ciently acidic, a sufficiently basic, or both functional groups. 
Accordingly, a compound may react with any of a number 
of inorganic bases, and organic and inorganic acids, to form 
a pharmaceutically acceptable salt. 

[0249] The term "pharmaceutically acceptable salt" as 
used herein refers to salts of the compounds of formula I 
which are substantially non-toxic to living organisms. Typi- 
cal pharmaceutically acceptable salts include those salts 


prepared by reaction of the compounds of the present 
invention with a pharmaceutically acceptable mineral or 
organic acid or an inorganic base. Such salts are known as 
acid addition and base addition salts. 

[0250] Acids commonly employed to form acid addition 
salts are inorganic acids such as hydrochloric acid, hydro- 
bromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, 
and the like, and organic acids such as p-toluenesulfonic, 
methanesulfonic acid, oxalic acid, p-bromophenylsulfonic 
acid, carbonic acid, succinic acid, citric acid, benzoic acid, 
acetic acid, and the like. Examples of such pharmaceutically 
acceptable salts are the sulfate, pyrosulfate, bisulfate, sulfite, 
bisulfite, phosphate, monohydrogen phosphate, dihydrogen 
phosphate, metaphosphate, pyrophosphate, chloride, bro- 
mide, iodide, acetate, propionate, decanoate, caprylate, acry- 
late, formate, isobutyrate, caproate, heptanoate, propionate, 
oxalate, malonate, succinate, suberate, sebacate, fumarate, 
maleate, butyne-l,4-dioate, hexyne-l,6-dioate, benzoate, 
chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxy- 
benzoate, methoxybenzoate, phthalate, sulfonate, xylene- 
sulfonate, phenylacetate, phenylpropionate, phenylbutyrate, 
citrate, lactate, y-hydroxybutyrate, glycolate, tartrate, meth- 
anesulfonate, propanesulfonate, naphthalene -1-sulfonate, 
napthalene-2-sulfonate, mandelate and the like. Preferred 
pharmaceutically acceptable acid addition salts are those 
formed with mineral acids such as hydrochloric acid and 
hydrobromic acid, and those formed with organic acids such 
as maleic acid and methanesulfonic acid. 

[0251] Base addition salts include those derived from 
inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates, and the 
like. Such bases useful in preparing the salts of this inven- 
tion thus include sodium hydroxide, potassium hydroxide, 
ammonium hydroxide, potassium carbonate, sodium car- 
bonate, sodium bicarbonate, potassium bicarbonate, calcium 
hydroxide, calcium carbonate, and the like. Suitable organic 
bases include trialkylamines such as triethylamine, procaine, 
dibenzylamine, N-benzyl-p-phenethylamine, 1-ephe- 
namine, N,N'-dibenzylethylene-diamine, dehydroabiety- 
lamine, N-ethylpiperidine, benzylamine, dicyclohexy- 
lamine, or the like pharmaceutically acceptable amines. The 
potassium and sodium salt forms are particularly preferred. 

[0252] It should be recognized that the particular counte- 
rion forming a part of any salt of this invention is usually not 
of a critical nature, so long as the salt as a whole is 
pharmacologically acceptable and as long as the counterion 
does not contribute undesired qualities to the salt as a whole. 

[0253] The present invention also includes solvated forms 
of the compounds of formula I, particularly hydrates, in 
which the trifluoromethyl ketone group exists as a mixture 
of ketonic I and hydrated forms II and are each indepen- 
dently interconvertible and pharmacologically active. 



x 
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-continued 

R 3 R 4 



X 


[0254] As used herein and in the reaction schemes the 
term "reduction" is intended to include well-known reduc- 
tion procedures of ester groups by the use of aluminum or 
boron hydrides such as lithium aluminum hydride, alumi- 
num hydride, diisobutyl aluminum hydride, sodium borohy- 
dride, sodium cyanoborohydride and the like in an inert 
organic solvent such as tetrahydrofuran, ethyl ether, ethanol, 
dichloromethane and the like. The term "reduction" is also 
intended to include the various methods of reducing unsat- 
urated bonds. Well-known hydrogenolysis procedures using 
hydrogen with a catalyst such as palladium or platinum on 
charcoal, palladium or platinum hydroxide on charcoal, 
rhodium on charcoal in a solvent such as ethanol or ethyl 
acetate may be used if appropriate. Other methods including 
the use of hydrazine or triethylsilane and the Wilkinson's 
catalyst or a metal in methanol such as magnesium for 
example may also be useful. 

[0255] As used herein and in the reaction schemes, the 
term "hydrolysis" is intended to include conventional 
hydrolysis procedures of esters well-known to those skilled 
in the art. For example, methyl or ethyl esters may be 
removed by the use of aqueous solutions of sodium or 
potassium alkoxides in tetrahydrofuran or ethanol. The 
hydrolysis of tert-butyl esters are carried out under acidic 
conditions such as 90% trifluoro acetic acid or 6N hydro- 
chloric acid in solvents such as tetrahydrofuran or dichlo- 
romethane. Allyl esters may be removed by the use of Pd(0) 
catalyst such as sodium acetate, potassium or sodium 2-eth- 
ylhexanoate, pyrolidine or morpholine and the like in an 
organic solvent such as acetonitrile, tetrahydrofuran, dichlo- 
romethane and the like. Finally, silyl esters such as trimeth- 
ylsilylethyl esters may be cleaved by the use of tetrabuty- 
lammonium fluoride in tetrahydrofuran. 

[0256] As used herein and in the reaction schemes, the 
term "enol triflate or enol formation" is intended to include 
conventional and well-known enolate formation procedures 
and subsequent trapping of this enolate by the well-known 
triflating or silylating agents. Thus the ketones are treated 
with an organic base such as 2,6-di-tert-butyl-4-methyl- 
pyridine, sodium hydride, potassium hydride, lithium diiso- 
propylamide or lithium bis(trfmethylsilyl)amide in an inert 
organic solvent such as tetrahydrofuran, dimethylformamide 
or dichloromethane and the like. The resulting enolates are 
then reacted with triflic anhydride or 2-[N,N-bis(trifluorom- 
ethylsulfonyl)aminojpyridine and the like or an alkylsilyl 
halides or triflates. 

[0257] As used herein and in the reaction schemes, the 
term "cross-coupling" is intended to include all the cross- 
coupling methods well-known by those skilled in the art that 
involve the reaction of a vinyl or aromatic triflate, bromide 
or iodide with a tin, zinc, magnesium or boronic derivative 
catalyzed by a palladium(O) or palladium(II) catalyst such as 
te tr akis(tr ip henyl-phosphine)palladium(O), b is(triph- 


enylphosphine)palladium(II) chloride, palladium(II) acetate, 
tris(dibenzyhdene-acetone)dipalladium(0), bis(diphe- 
nylphosphineferrocene)palladium(II) chloride and the like 
or a nickel(0) or nickelfll) catalyst such as tetrakis(triph- 
enyl-phosphine)nickel(0), bis(triphenylphosphine)nickel(II) 
chloride and the like. Very often, as known by those skilled 
in the art, copper iodide, lithium chloride, zinc chloride or 
triphenylarsine, tris(2-furyl)phosphine or tris(2,4,6-tri- 
methoxyphenyl)phosphine must be added. When a boronic 
acid derivative is used, the reaction proceeds only in the 
presence of an inorganic base such as potassium phosphate 
or carbonate or sodium carbonate. These reactions are 
performed in an inert organic solvent such as dioxane, 
N-methylpyrrolidone, dimethylformamide, dimethoxy- 
ethane, tetrahydrofuran, toluene, benzene and the like. 

[0258] As used herein and in the reaction schemes the 
term "alkylation" is intended to include conventional and 
well-known alkylation procedures. Thus, the desired alcohol 
or ketone groups which are to be alkylated are treated in the 
presence of an organic or inorganic base such as sodium 
hydride, potassium hydride, Hthium diisopropylamfne or 
lithium bis(trimethylsilyl)amide in an inert organic solvent 
such as tetrahydrofuran, dimethylformamide, hexameth- 
ylphosphoramide, dimethylsulfoxide, N-methylpyrolidi- 
none and the like. Then an alkylating agent such as an alkyl, 
allyl or benzyl halide, mesylate or tosylate is added to this 
generated enolate, alcoholate, phenolate or thiophenolate. 

[0259] As used herein and in the reaction schemes, the 
term "Michael addition" is intended to include all conven- 
tional methods of conjugate addition of organometallic 
compounds or anions formed from malonates, cyanoac- 
etates, acetoacetates, f3-ketoesters, esters, ketones, alke- 
hydes, nitriles, nitro compounds, sulfones and the like to an 
a,|3-unsaturated ketone. The organometallic compounds 
include lithium dialkylcopper, organo aluminum, trialkylzinc 
lithium, arylpalladium, arylmercury, borane reagents and the 
like. The inert organic solvents used may be tetrahydrofuran, 
dioxane, dimethylformamide, dichloromethane, benzene 
and the like. 

[0260] As used herein and in the reaction schemes, the 
term "epoxidation" is intended to include the well-known 
methods of epoxide formation by reaction of an olefin with 
a peracid, preferably m-chloroperbenzoic acid or peracetic 
acid in a solvent such as dichloromethane and the like. 

[0261] As used herein and in the reaction schemes, the 
term "hydroxylation" is intended to include all the synthetic 
methodologies introducing and hydro xyl group at position a 
to a carbonyl functionality. Hence the enol or enolate of the 
carbonyl functionality is formed by reaction with a base 
such as sodium hydride, potassium hydride, lithium diiso- 
propylamine or lithium bis(trimethylsilyl)amide in an inert 
organic solvent such as tetrahydrofuran, dimethylforma- 
mide, hexamethylphosphoramide, dimethylsulfoxide, 
N-methylpyrolidinone and the like. Subsequent reaction 
with the various oxidizing agents such as trans-2-phenyl- 
sulfonyl-3-phenyloxaziridine or trimethylsilylhydroperox- 
ide and the like is then performed. 

[0262] As used herein and in the reaction schemes the 
term "acylation" is intended to include conventional and 
well-known acylation procedures for the preparation of 
amides such as the use of leaving groups and activating 
groups on the acyl portion of the fatty acid. For example, the 


US 2002/0065246 Al 


13 


May 30, 2002 


use of acid chlorides and carbodiimide as activating groups 
in organic solvent such as tetrahydrofuran, dichloromethane 
or mixture of aqueous-organic solvents in the presence of a 
base such as triethylamine, pyridine, dimethylaminopyridine 
and 50% sodium acetate. Biological Activity The assay 
determining the activity of cPUK^ inhibitors is the follow- 
ing: 

[0263] 3 H-arachidonate-labeled U937 membranes 
were prepared from U937 cells grown in RPMI 1640 
medium containing L-glutamine supplemented with 
10% fetal calf serum and 50 //g/ml gentamycin in a 
5% C0 2 incubator at 37° C. Sixteen hours prior to 
harvesting the cells, 3 H-arachidonate (100 Ci/mmol) 
was added to the cell culture (1x10 s cellsiml, 0.5 
^Ci/ml). After washing the cells with HBSS (Hank's 
Balanced Salts) containing 1 mg/ml HSA (Human 
Serum Albumin), the cells were lysed by nitrogen 
cavitation and the homogenate was centrifuged at 
2,000xg for 10 minutes. The supernatant was further 
centrifuged at 50,000xg for 30 minutes after which 
the pellet was resuspended in water and autoclaved 
at 120° C. for 15 minutes to inactivate any residual 
phospholipase A^ activity. This suspension was then 
recentrifuged at 50,000xg for 30 minutes and the 
pellet resuspended in distilled water. 

[0264] Assays of cPLA^ activity using these 3 H-arachido- 
nate-labeled U937 membranes as substrate typically employ 
human recombinant ePLA 2 [see Burke et al., Biochemistry, 
1995, 34: 15165-15174] and membrane substrate (22 
phospholipid) in 20 mM HEPES [N-(2-hydroxyethyl)pip- 
erazine-N 1 -(2-ethanesulfonic acid)] buffer, pH 8, containing 
6 mM CaCl 2 , 0.9 mg/ml albumin and 4 M glycerol. Enzyme 
assays are allowed to proceed for 3 hours at 37° C. before 
removing the non-hydrolyzed membranes. The hydrolyzed, 
radiolabeled fatty acid is then measured by liquid scintilla- 
tion counting of the aqueous phase. 

[0265] The effects of inhibitor are calculated as percent 
inhibition of 3 H-arachidonate formation, after correcting for 
nonenzymatic hydrolysis, as compared to a control lacking 
inhibitor according to the following formula: 

peicent inhibition=( (Control DPM- Inhibitor DPM)/ 
Control DPM)xl0Q% 

[0266] Various concentrations of an inhibitor were tested, 
and the percent inhibition at each concentration was plotted 
as log concentration (abscissa) versus percent inhibition 
(ordinate) to determine the IC 50 values. 

[0267] In this assay the compounds of Examples 1 shown 
below exhibited cPLA 2 IC 50 values in the range of from 
about 1 to 50 /mi. 

[0268] Since the compounds of the present invention are 
selective inhibitors of cytosolic phospholipase A^, they are 
of value in the treatment of a wide variety of clinical 
conditions. 

[0269] Inflammatory disorders which may be treated by 
inhibition of cytosolic cPLA^, include such conditions as 
arthritis, psoriasis, asthma, inflammatory bowel disease, 
gout, trauma-induced inflammation such as spinal cord 
injury, Alzheimer's Disease, cerebral ischemia, chronic skin 
inflammation, shock, damage to skin resulting from expo- 
sure to ultraviolet light or burns, allergic rhinitis, acute 
pancreatitis, and the like. 


[0270] The compounds of the present invention have also 
been found to be very stable towards keto-reduction. It has 
been shown that a reliable method to assess keto-stability of 
compounds is to measure the percent of such compounds 
remaining after incubation with erythrocyte lysates [Rady- 
Pentek P., et al., Eur. J. Clin. Pharmacol., 1997, 52(2): 
147-153]. The assay is the following. 

[0271] Male Wistar rates were anesthetized with C0 2 and 
then blood was removed by direct cardio-puncture or 
through a pre -inserted jugular vein canula into syringes that 
were pre-rinsed with heparin. The blood was then inserted 
into heparanized tubes and placed on ice. The blood was 
centrifuges as 3000 rpm for 5 minutes to separate the 
plasma. The plasma was removed and an equivalent volume 
of sterile water was mixed with the erythrocyte fraction. 
This was mixed by inversion and left on ice for several 
minutes to lyse the erythrocytes. The erythrocyte-water 
mixture was then centrifuged at 3000 rpm for 5 minutes to 
pellet the cellular debris. 

[0272] Each compound was dissolved in methanol (1 ml) 
to produce a 2 mM solution. From this solution, 50 /A aliquot 
was made up to 1 ml in 50% methanol to produce a 100 ,«M 
stock solution. From this solution, a dose solution was 
prepared by diluting 100 [A to 2 ml of a 0.1 M potassium 
phosphate buffer (pH=7.4) to produce a 2 juM final incuba- 
tion dilution. 

[0273] The lysate (250 jul) was then aliquoted into eppen- 
dorf tubes, 6 for each compound, i.e. 0 time, 15 minutes, 60 
minutes in duplicate. To these aliquots was added 200 fA of 
the dose solution and this was preheated to 37° C. for 2-3 
minutes prior to the addition of NADPH (1 mM final 
concentration) to start the reactions. The reactions were 
terminated with the addition of either 0.5 ml or 1 ml of 
acetonitrile. Following centrifugation at 8000xg for 5 min- 
utes, the supernatant was removed and stored at —20° C. 
until analysis could proceed by quantitative LC/MS. 
Samples were analyzed by electrospray ionization (ESI) on 
a Micromass ZMD 2000® single quadrupole mass spec- 
trometer coupled to a Shimadzu HPLC system. The percent 
of compound remaining following 15 minutes and 60 min- 
utes incubation is calculated relative to the 0 time point. 

[0274] Administration Modes 

[0275] The compounds of formula I are usually adminis- 
tered in the form of pharmaceutical compositions. They can 
be administered by a variety of routes including oral, rectal, 
transdermal, subcutaneous, intravenous, intramuscular, and 
intranasal. The compounds are effective as both injectable 
and oral compositions. Such compositions are prepared in a 
manner well known in the pharmaceutical art and comprise 
at least one active compound defined by formula I and a 
pharmaceutically acceptable carrier. 

[0276] In making the compositions employed in the 
present invention the active ingredient is usually mixed with 
an excipient, diluted by an excipient or enclosed within a 
carrier which can be in the form of a capsule, sachet, paper 
or other container. When the excipient serves as a diluent, it 
can be a solid, semisolid, or liquid material, which acts as a 
vehicle, carrier or medium for the active ingredient. Thus, 
the compositions can be in the form of tablets, pills, pow- 
ders, lozenges, sachets, cachets, elixirs, suspensions, emul- 
sions, solutions, syrups, aerosols (as a solid or in a liquid 
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medium), ointments containing for example up to 10% by 
weight of the active compound, soft and hard gelatin cap- 
sules, suppositories, sterile injectable solutions, and sterile 
packaged powders. 

[0277] In preparing a formulation, it may be necessary to 
mill the active compound to provide the appropriate particle 
size prior to combining with the other ingredients. If the 
active compound is substantially insoluble, it ordinarily is 
milled to a particle size of less than 200 mesh. If the active 
compound is substantially water soluble, the particle size is 
normally adjusted by milling to provide a substantially 
uniform distribution in the formulation, e.g. about 40 mesh. 

[0278] Some examples of suitable excipients include lac- 
tose, dextrose, sucrose, sorbitol, mannitol, starches, gum 
acacia, calcium phosphate, alginates, tragacanth, gelatin, 
calcium silicate, microcrystalline cellulose, polyvinylpyr- 
rolidone, cellulose, water, syrup and methyl cellulose. The 
formulations can additionally include: lubricating agents 
such as talc, magnesium stearate, and mineral oil; wetting 
agents; emulsifying and suspending agents; preserving 
agents such as methyl- and propylhydroxybenzoates; sweet- 
ening agents; and flavoring agents. The compositions of the 
invention can be formulated so as to provide quick sustained 
or delayed release of the active ingredient after administra- 
tion to the patient by employing procedures known in the art. 

[0279] The compositions are preferably formulated in a 
unit dosage form, each dosage containing from about 5 to 
about 100 mg, more usually about 10 to about 30 mg, of the 
active ingredient. The term "unit dosage form" refers to 
physically discrete units suitable as unitary dosages for 
human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to pro- 
duce the desired therapeutic effect, in association with a 
suitable pharmaceutical excipient. 

[0280] The active compound is effective over a wide 
dosage range. For example, dosages per day normally fall 
within the range of about 0.5 to about 30 mg/kg of body 
weight. In the treatment of adult humans, the range of about 
1 to about 15 mg/kg/day, in single or divided dose, is 
especially preferred. However, it will be understood that the 
amount of the compound actually administered will be 
determined by a physician, in the light of the relevant 
circumstances, including the condition to be treated, the 
chosen route of administration, the actual compound admin- 
istered, the age, weight, and response of the individual 
patient, and the severity of the patient's symptoms, and 
therefore the above dosage ranges are not intended to limit 
the scope of the invention in any way. In some instances 
dosage levels below the lower limit of the aforesaid range 
may be more than adequate, while in other cases still larger 
doses may be employed without causing any harmful side 
effect, provided that such larger doses are first divided into 
several smaller doses for administration throughout the day. 

[0281] Method of Preparation 

[0282] The compounds of the present invention can be 
prepared by various methods which are known in the art. 
Illustrative methods of preparation are provided in the 
reaction schemes which follow and in the Examples. 

[0283] Preparation of compounds of formula I may be 
accomplished via one or more of the synthetic schemes 
which are described below. The specific examples which 
follow illustrate the synthesis of representative compounds 
of the present invention and are not to be construed as 
limiting the invention in sphere or scope. The methods may 


be adapted to variations in order to produce compounds 
embraced by this invention but not specifically disclosed. 
Further, variations of the methods to produce the same 
compounds in somewhat different fashion will also be 
evident to one skilled in the art. 

[0284] Scheme A describes methods of preparing the 
compounds of generic formula I wherein R 3 and R 4 are 
hydrogens. Thus, the various substituted benzaldehydes may 
be reacted with 1,1,1-trifluoro ace tone in presence of piperi- 
dine and acetic acid in a solvent such as tetrahydrofuran and 
the like to give the unsaturated trihuoromethylketone II. 
Then, subsequent conjugate additions may be performed 
with various cuprates or other nucleophiles to introduce the 
desired substituents or R 2 . Alternatively, the various 
aromatic halides may be converted to the corresponding 
stannanes or boronates III which are then submitted to a 
cross-coupling with the enol triflates IV of various a-ke- 
toesters. The resulting coupling adduct V may alternatively 
be reduced or submitted to a conjugate addition to introduce 
the R 2 substituent. Both resulting esters VIA and VIB are 
finally converted to the corresponding triffuoromethylke- 
tones by the methods known in the art. It should be noted 
that this last approach may also lead to compounds of 
generic formula 1 wherein R 3 is not a hydrogen. The 
preparation of enol triflates IV bearing an R 3 substituent 
different from a hydrogen is well-known by those skilled in 
the art. 

[0285] The synthetic methods to prepare generic com- 
pounds of Formula I wherein R 1 and R 2 are hydrogens are 
outlined in Schemes B and C. Conversion of the various 
propionates VII to the corresponding p-trifiuoromethylke- 
toesters IB was performed by using trifluoroacetic anhydride 
followed by an alcohol R s OH. These trifluoromefhylketones 
may then be protected as enol triflates VIII which allow the 
reduction of the esters to the corresponding alcohols IX. 
Subsequent hydrolysis of enol ethers IX may afford the 
unsaturated trifluoromethylketones IC which, if desired, 
may be submitted to a conjugate addition with various 
nucleophiles and provide the compounds of the generic 
structure I substituted at position a.. 

[0286] Other alternative approaches are also described in 
Scheme B. The various propionates VII may be converted to 
the corresponding trifluoromethylketones IE by using the 
various methods known in the art. Protection of these 
trifluoromethylketones as enol ethers X may be followed by 
an epoxidation or a bromination of the double bond. The 
bromides Xi resulting from the bromination may then react 
with various alcohols R 20 OH to afford the epoxides XII. 
Subsequent alcoholysis will provide compounds of the 
generic structure I bearing an cx-alkoxy substituent (IF). On 
the other hand, the various propionates may alternatively be 
oxidized to the corresponding a-hydroxyesters XIII which 
may then be alkylated with various halides. The usual 
conversion of the resulting esters XIV to the trifluorometh- 
ylketones afford the compounds of generic structure IF. 

[0287] When it is desired to have a compound of generic 
formula I wherein the R 3 or R 4 substituent is an amine or an 
amide, the synthesis may preferably be done from various 
substituted aminoesters of type XV, which after acylation 
using the conditions well known in the art, may provide the 
amides XVI. Subsequent conversion to the trifluorometh- 
ylketones of generic structure IG may then be performed in 
using the conditions known in the art. 
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Scheme B 





C0 2 R 8 

vm 

jReduction 



US 2002/0065246 Al 


17 


May 30, 2002 


Preparation of a-substituted analogs cont'd: 
Z 



. OTJ 1) Hydrolysis 
18 2) (COCl) 2 

3) TFAA/pyridine 



Merck silica gel 60 0.5 mm plates were used. All 

melting points were determined on a Gallenkamp melting 
point apparatus and were not corrected. 2 H NMR spectra 
were measured on a Bruker AMX400 (400 MHz) instru- 
ments. Chemical shifts were reported in S units using the 
solvent as internal standard. The signals are described as s 
(singlet), d (doublet), t (triplet), qa (quartet), qi (quintet), m 
(multiplet) and br (broad). Infrared spectras were recorded 
on a Perkin-Elmer 781 and optical rotations were measured 
on a Perkin-Elmer 241 apparatus. 

Example 1 

[0290] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-4-(2-carboxyethylthio)-l,l,l-tri- 
fluoro-2-butanone, triiluoro acetic acid salt 



SPECIFIC EXAMPLES 

[0288] The following examples further illustrate the 
preparation of the compounds of formula I. The examples 
are illustrative only and are not intended to limit the scope 
of the invention in any way. The following abbreviations 
have the indicated meanings: 


AcOH 

acetic acid 

EWG 

electron-withdrawing groups 

DIAD 

diisopropyl azodicarboxylate 

TFAA 

trifLuoroacetic anhydride 

RT 

room temperature 

THF 

tetrahydrofuran 

TFA 

trifiuDroacetic acid 

EEDQ 

N-ethoxycarbonyl-2-ethoxy- 1 ,2- 


dihydroxyquinoline 

DMF 

N,N-dimethylformarnide 

DEAD 

diethyl azodicarboxylate 

CPBA 

m-Chloroperbenzoic acid 

Me 

CH 3 

Ph 

phenyl 

tBu 

te rt-butyl 

TBAF 

tetrabutylammonium fluoride 

CF 3 TMS 

triiluo ro met hyltrimethy 1 s ilane 

Bu 3 SnSnBu 3 

bis-(tiibutyltin) 


[0289] Analytical grade solvents were used for reactions 
and chromatographies. Flash column chromatographies 
were performed on Merck silica gel 60 (230-400 Mesh) and 


[0291] Bis(4-chlorophenyl)-N-methyl-N-(2-hydroxy- 
ethyl)-acetamide 
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[0292] A suspension of the bis(4-chlorophenyl)acetic acid 
(10.40 g, 36.99 mmol) in dichloromethane (100 ml) was 
treated with oxalyl chloride (6.2 ml, 71.07 mmol) and 
dimethylformamide (1 drop). The mixture was stirred at 
room temperature overnight and was then concentrated 
under vacuum and coevaporated with toluene. The residue 
was dissolved in tetrahydrofuran (50 ml) and this solution 
was added to a mixture of 2-(methylamino)ethanoi (6.0 ml, 
74.7 mmol) in tetrahydrofuran (100 ml), water (50 ml) and 
sodium bicarbonate (10 g). The reaction was stirred at room 
temperature for 1 hour, then diluted with ethyl acetate. This 
was washed with water, HC1 1 N, saturated sodium bicar- 
bonate and brine, dried over anhydrous magnesium sulfate, 
filtered and concentrated. The residual white solid was 
crystallized from ethyl acetate to give the title compound 
(10.81 g, 86%). 

[0293] a H NMR (CDC1 3 , 8, ppm): 2.18 (1H, br s, --OH), 
2.97 and 3.05 (3H, 2 s, — NCH 3 ), 3.42 and 3.59 (2H, 2 t, 
J=5.2 Hz, — NCH 2 — ), 3.71 and 3.78 (2H, 2 t, J=5.2 Hz, 
— CH 2 0— ), 5.17 and 5.51 (1H, 2 s, — CH(Ar) 2 ), 7.15-7.20 
(4H, m, aromatic H), 7.27-7.32 (4H, m, aromatic H). 


Anal . Calcd. for C 17 H 17 N0 2 : C 60.37; H 5.07; N 4.14 

Found: C 60.23; H 4.89; N 4.14. 


[0294] 2-{2-[Bis(4-chlorophenyl)ethyl] 
methylamino } ethanol 


cr 



[0295] A suspension of the amide (10.80 g, 31.93 mmol) 
in tetrahydrofuran (35 ml) was treated with BF 3 .Et 2 0 (4.0 
ml, 31.56 mmol) and the mixture was re fluxed for —10 
minutes. The mixture was then treated dropwise with 
Me 2 SBH 3 (4.0 ml, 42.17 mmol) and the reaction was 
refluxed for another 15 minutes. The solvent was distilled 
and the residue was then heated to 110-120° C. for 1 hour. 
This was then treated at room temperature with 6N HC1 (17 
ml) and the reaction was again heated to 110-120° C. for 1 


hour. The mixture was then cooled down to 0-5° C. and 
treated with 6M NaOH (55 ml). The mixture was extracted 
with ethyl ether and the organic extracts were washed with 
brine and dried over anhydrous magnesium sulfate, filtered 
and concentrated. The residue was distilled bulb to bulb to 
give the title material (9.03 g, 87%), b.p. 120-130° C. at 0.05 
torr. 

[0296] X H NMR (CDC1 3 , 8, ppm): 2.34 (3H, s, — NCH 3 ), 
2.65 (2H, t, J=4.9 Hz, — CH 2 — CH 2 N— ), 3.08 (2H, d, J=7.5 
Hz, — NCH 2 — CH— ), 3.54 (2H, t, J=4.9 Hz, — CH 2 0— ), 
4.26 (1H, t, J=7.5 Hz, — CH(Ar) 2 ), 7.16-7.18 (4H, m, 
aromatic H), 7.28-7.30 (4H, m, aromatic H). 

[0297] (E)-4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N- 
methylamino]ethoxy ]phenyl]- 1,1,1 -trifluoro-3-buten-2-one 



COCF 3 


[0298] To a stirred solution of (E)-4-(4-hydroxyphenyl-l, 
l,l-trifluoro-3-buten-2-one [Patent Application WO 
99/15129] (2.91 g, 10.45 mmol), 2-{2-[bis(4-chlorophenyl) 
ethyl]methylamino} ethanol (3.388 g, 10.45 mmol) and 
triphenylphosphine (3.02 g, 11.5 mmol) in tetrahydrofuran 
(60 ml) at 0° C. was added diisopropylazodicarboxylate 
(2.27 ml, 11.5 mmol). The mixture was stirred at room 
temperature overnight. The solvent was evaporated and the 
residual oil was purified on silica gel chromatography to 
give the title material (2.25 g, 41%) as a yellow solid. 

[0299] *H NMR (C 6 D 6 , 8, ppm): 7.79 (1H, d, J=15.8 Hz, 
H-4), 7.13-7.11 and 6.80-6.77 (2x4H, 2 m, H-benzhydryl), 
6.94 (2H, d, J=8.8 Hz, H-phenyl), 6.67 (1H, d, J=15.8 Hz, 
H-3), 6.52 (2H, d, J=8.8 Hz, H-phenyl), 3.78 (1H, t, J=7.9 
Hz, — CH(Ar) 2 ), 3.48 (2H, t, J=5.8 Hz, — OCH 2 — ), 2.64 
(2H, d, J=7.9 Hz, CH 2 ^CH— ), 2.49 (2H, t, J=5.8 Hz, 
— CH 2 N— ), 2.03 (3H, s, — NCH 3 ). 
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[0300] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)emyl]-N-me- 
thylamino ]ethoxy ]phenyl]-4-(2-carboxyethy lthio)- 1,1,1 -tri- 
fluoro-2-butanone, trifluoroacetic acid salt 



cocf 3 


[0301] To a stirred solution of (E)-4-[4-[2-[N-[2-bis-(4- 
chlorophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-l,l,l- 
trifluoro-3-buten-2-one (0.125 g, 0.239 mmol) in toluene (4 
ml) was added 3-mercapto-propionic acid (25 ml, 0.287 
mmol). The reaction was heated to reflux for 2 hours, then 
the solvent was evaporated. The residue was dissolved in 
tetrahydrofuran and the solution was acidified with IN HC1. 
Water was added and the salt precipitated. The solid was 
filtered and lyophilized to give the title material (0.058 g, 
39%) as a white fluffy solid. 

[0302] ^ NMR (C 3 D 6 0, 8, ppm): 7.41 (4H, d, aromatic 
H), 7.28-7.25 (6H, m, aromatic H), 6.79 (2H, d, aromatic H), 
4.72 (1H, t, J=7.6 Hz, benzhydryl H), 4.38 (2H, t, J=4.4 Hz, 
— OCH 2 — ), 4.26 (1H, brt, — CH^S— ), 4./09 (2H, d, J=7.5 
Hz, — N — CH 2 — CH — ), 3.72 (2H, br t, — N — CH 2 — 
CH 2 — ), 2.66-2.39 (4H, m, — S(CH 2 ) 2 — ), 2.33 (1H, br dd, 
J-14.8 and 7.2 Hz, — CH 2 COCF 3 ), 2.22 (1H, dd, J-14.8 and 
5.2 Hz, — CH 2 COCF 3 ). 

[0303] IR (8, cm" 1 ): 3400.28, 2929.67, 1717.23. 
[0304] MS (ESI): 628.05 (MH) + , 646.07 (MH+H 2 0) + . 


Example 2 

[0305] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-4-(4-carboxybutyl)-l,l,l-trif- 
luoro-2-butanone, trifluoroacetic acid salt 



[0306] Methyl tert-butyl adipate 



"OMe 


[0307] To a stirred solution of mono-methyl adipate (8.0 g, 
49.44 mmol) in dichloromethane (60 mL) was added oxalyl 
chloride (13.1 ml, 149.8 mmol) followed by ten drops of 
dimethylformamide. The reaction was stirred for 1 hour, 
then the solvent was evaporated and dried under vacuum for 
20 minutes. 

[0308] The crude acid chloride was then dissolved in 
dichloromethane (70 ml) and pyridine (6.0 ml, 77.6 mmol) 
was added followed by tert-butanol (5.0 ml, 87 mmol). The 
mixture was refiuxed for 1 hour, then washed with water, 
dried over anhydrous magnesium sulfate, filtered and con- 
centrated. The crude residue was filtered on a silica gel pad 
(hexane/ethyi acetate 1:1) and afforded the title material (9.9 
g, 92%) as an oil. 

[0309] 2 H NMR (C 6 D 6 , 8, ppm): 1.48 (9H, s, — OtBu), 
1.57-1.61 (4H, m, — (CH 2 ) 2 — ), and 2.10-2.13 (4H, m, 
2x— CH 2 COO— ), 3.41 (3H, s, —OMe). 
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[0310] Mono-tert-butyl adipate 



o 


[0311] A solution of methyl tert-butyl adipate (9.9 g, 45.8 
mmol) in ethanol (70 ml) and tetrahydrofuran (70 ml) was 
stirred with aqueous sodium hydroxide (IN, 137 ml, 137 
mmol) at 0° C. for 2 hours. The mixture was then diluted 
with water and washed with dichloromethane (2x). The 
mixture was diluted with dichloromethane and acidified with 
aqueous hydrochloric acid (IN, 150 ml). The organic layer 
was separated and the aqueous phase was extracted with 
dichloromethane. The combined organic layers were dried 
over anhydrous magnesium sulfate, filtered and concen- 
trated to give the title material (7.82 g, 85%). 

[0312] a H NMR (C 6 D 6 , 5, ppm): 1.48 (9H, s, — OtBu), 
1.52 (4H, m, — (CH 2 ) 2 — ), 2.05-2.10 (4H, m, 
2x— CH 2 COO— ). 

[0313] 1 -Methyl, 8-tert-butyl 3-oxo-l,8-octanedioate 


O 


tBuO, 



O C0 2 Me 


[0314] A solution of mono-tert-butyl adipate (7.8 g, 37.5 
mmol) in dichloromethane (175 ml) was treated with oxalyl 
chloride (9.8 ml, 112.5 mmol) followed by ten drops of 
dimethylformamide. The reaction was stirred at room tem- 
perature for 1 hour. The solvent was evaporated and the 
residue was dried under vacuum. 

[0315] To a solution of 2,2-dimethyl-l,3-dioxane-4,6-di- 
one (5.42 g, 37.6 mmol) in dichloromethane (30 ml) at 0° C. 
was added pyridine (6.1 ml, 75 mmol) followed by the crude 
acid chloride in a solution of dichloromethane (30 ml). The 
reaction was stirred at 0° C. for 1 hour and at room 
temperature for 2 hours. The reaction was then washed with 
water and dried over anhydrous magnesium sulfate, filtered 


and concentrated. The crude residue was then dissolved in 
methanol and re fluxed for 3 hours. The solvent was evapo- 
rated and the residue was purified by silica gel chromatog- 
raphy to give the title material (5.82 g, 60%) as an oil. 

[0316] l-[2-{2-[Bis(4-chlorophenyl)ethyl] 
methylamino}ethoxy]-4-bromo-benzene 



Br 


[0317] A solution of 4-bromophenol (3.0 g, 17.3 mmol), 
2 - { 2 -[ bis(4 -chloropheny l)e thyl ]me thy 1 amino }eth anol (5.61 
g, 17.3 mmol) and triphenylphosphine (4.98 g, 19 mmol) in 
tetrahydrofuran (60 ml) was treated with diisopropyl azodi- 
carboxylate (3.73 ml, 19 mmol) at 0° C. The mixture was 
stirred at room temperature for 3 hours and the solvent was 
evaporated. The residue was purified by silica gel chroma- 
tography to give the title material (4.11 g, 50%). 

[0318] J H NMR (C 6 D S , 5, ppm): 2.01 (3H, s, — NMe), 
2.47 (2H, t, J=5.9 Hz, — CH 2 — CH 2 N— ), 2.63 (2H, d, J=8.0 
Hz, — CH--CH 2 N— ), 3.41 (2H, t, J=5.9 Hz, — CH 2 0— ), 
3.77 (1H, t, J=8.0 Hz, — CH(Ar) 2 ), 6.42 (2H, d, J=9.1 Hz, 
aromatic H), 6.77 (4H, d, J=8.1 Hz, aromatic H), 7.11 (4H, 
d, J=8.1 Hz, aromatic H), 7.22 (2H, d, J=9.1 Hz, aromatic 
H). 
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[0319] l-[2-{2-[Bis(4-chlorophenyl)ethyl] 
methylamino}ethoxy]-4-tributylstannyl-beozene 



[0320] To a stirred solution of l-[2-{2-[bis(4-chlorophe- 
nyl)ethyl]methylamino}ethoxy]-4-bromo-benzene (1.0 g, 
2.09 mmol) in dioxane (20 mL) was added bis-(tributyltin) 
(1.69 ml, 3.35 mmol) and palladium(O) tetrakis(triph- 
enylphosphine) (100 mg). The mixture was re fluxed over- 
night and the solvent was evaporated. The residue was 
purified by silica gel chromatography to give the title 
material (1.18 g, 82%). 

[0321] NMR (C 6 D 6 , 6, ppm): 0.87 (9H, t, J=7.2 Hz, 
3x — CH3), 1.11-1.17 (6H, m, 3x— CH 2 — ), 1.24-1.30 (6H, 
m, 3x— CH 2 — ), 1.44-1.64 (6H, m, 3x— CH 2 — ), 2.05 (3H, 
s, — NMe), 2.58 (2H, t, J=5.9 Hz, — CH 2 CH 2 N — ), 2.68 
(2H, d, J=8.2 Hz, — CH— CH 2 N— ), 3.68 (2H, t, J=5.9 Hz, 
-OCH-)= 3.81 (1H, t, J=8.2 Hz, — CH(Ar)2), 6.79 (4H, 
d, J-8.1 Hz, aromatic H), 6.95 (2H, d, J=8.6 Hz, aromatic 
H), 7.12 (4H, d, J=8.6 Hz, aromatic H), 7.52 (2H, d, J=8.1 
Hz, aromatic H). 

[0322] Methyl 3-[4-[2-[N-[2-bis-(4-chlorophenyl)ethyl]- 
N-methylamino]ethoxy]phenyl]-3-(4-tertbutoxyearbonyl- 
butyl)-2(E)-propenoate and methyl 3-[4-[2-[N-[2-bis-(4- 
chlorophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-3-(4- 
tertbutoxycarbonylbutyl)-2(Z)-propenoate 



O C0 2 Me 


-continued 



O C0 2 Me 


[0323] To a stirred solution of 1-methyl, 8-tert-butyl 
3-oxo-l,8-octanedioate (0.444 g, 1.72 mmol) in dichlo- 
romethane (12 ml) at -78° C. was added diisopropylamine 
(1.203 ml, 8.58 mmol) and the mixture was stirred for 15 
minutes. Triflic anhydride (0.347 ml, 2.06 mmol) was then 
added at -78° C. and the reaction was stirred for 1 hour. The 
mixture was then quenched with saturated sodium bicarbon- 
ate and diluted with dichloromethane. The organic phase 
was washed with water and dried over anhydrous magne- 
sium sulfate, filtered and concentrated. The residue was 
dissolved in N-methylpyrrolidinone (15 ml) and tripheny- 
larsine (50 mg), tris(dibenzylidene -ace tone) dip alladium(O) 
(50 mg) and l-[2-{2-[bis(4-chlorophenyl)ethyl] 
methylamino}ethoxy]-4-tributylstannyl-benzene (1.30 g, 
1.89 mmol) were added. The reaction was stirred at -100° 
C. overnight, then diluted with ethylacetate and washed with 
water. The organic layer was dried over anhydrous magne- 
sium sulfate, filtered and concentrated. The residue was 
purified by silica gel chromatography to give the title 
material (0.902 g, 82%) as a mixture of cis and trans 
isomers. 
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[0324] Methyl 3-[4-[2-[N-[2-bis-(4-chlorophenyl)ethyl]- 

N-methyiamiao]ethoxy]phenyl]-3-(5-tertbutoxycarbonyl- 

pentyl)-propanoate 



o C0 2 Me 


tBuO, 



O C0 2 Me 


[0325] A solution of methyl 3-[4-[2-[N-[2-bis-(4-chlo- 
rophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-3-(4-tert- 
butoxycarbonylbutyl)-2(E)-propenoate and methyl 3-[4-[2- 
[N-[2-bis-(4-chlorophenyl)ethyl]-N-methylamino]ethoxy] 
phenyl]-3-(4-tertbutoxycarbonylbutyl)-2(Z)-propenoate 
(0.360 g, 0.512 mmol) in ethyl acetate (20 ml) and ethanol 
(10 ml) was hydrogenated (10 psi) in presence of 5% 
rhodium on carbon (-220 mg). The mixture was filtrate and 
the solvents were evaporated. The residue was purified by 
prep TLC plates to give the title material (36 mg, 10%). 

[0326] 4-[4-[2-[N-(2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thy la mino ]e thoxy ]pheny 1] -4 - (4 -t er tbut o xy c ar bo ny lb ut yl) - 1 , 
l,l-trifluoro-2-butanone 



-continued 


tBuO, 



O COCF 3 


[0327] To a stirred solution of methyl 3-[4-[2-[N-[2-bis- 
(4-chlorophenyl) ethyl]-N-methylamino]ethoxy]phenyl]-3- 
(4-tertbutoxycarbonylbutyl)-propanoate (0.036 g, 0.056 
mmol) in toluene (2 ml) at -78° C. was added trifluorom- 
ethyltrimethylsilane (17 juL, 0.112 mmol) and a catalytic 
amount of dried tetrabutylammonium fluoride. The mixture 
was warmed to room temperature and stirred for 3 hours. 
The solvent was evaporated and the residue was purified by 
silica gel chromatography (toluene/ethyl acetate) to give the 
title material (12 mg, 31%). 

[0328] *H NMR (C 6 D6, 6, ppm): 1.12, 1.36 and 1.47-1.63 
(2H, 2H and 2H, 3 m, — (CH^— ), 1.49 (9H, s, — tBu), 
2.12 (2H, t, J=7.2 Hz, — CH 2 — COO— ), 2.16 (3H, s, 
— NMe), 2.49 (1H, dd, J=18.1 and 5.9 Hz, — CH 2 CO— ), 
2.63-2.69 (3H, m, — CH 2 CO— and — NCH 2 CH 2 — ), 2.78 
(2H, d, J=7.9 Hz, — NCH 2 CH— ), 3.07 (1H, m, — C 6 H 4 — 
CH— ), 3.71 (2H, t, J=6.1 Hz, — ■ CH 2 0— ), 3.91 (1H, t, 
J=8.0 Hz, — CH(Ar)2), 6.83 and 6.89 (2x2H, 2d, J=8.6 Hz, 
aromatic H), 6.95 and 7.22 (2x4H, 2 d, J=8.5 Hz, aromatic 
H). 

[0329] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]e thoxy ]phenyl]-4-(4-carboxybutyl)-l,l,l-trif- 
luoro-2-butanone, trifluoroacetic acid salt 


tBuO, 



O COCF 3 
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-continued 



[0330] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-4-(4-tertbutoxycarbonylbutyl)-l, 
l,l-trifhioro-2-butanone (12 mg, 0.018 mmol) was dissolved 
in a solution of trifiuoroacetic acid in dichloromethane (1 ml, 
15%, v:v) and the reaction was stirred for 1 hour. The 
solvents were co-evaporated with toluene (3x) and the 
residue was lyophilized to give the title material (9 mg, 
80%). MS (ESI): 624 (M+H) + ; 622 (M-H)". 


Example 3 

[0331] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(6-carboxypentyl)-l,l,l-trif- 
hioro-2-butanone, trifiuroacetic acid salt 


ci 



S C1 


o 


[0332] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-methoxycarbonyl-l,l,l-trif- 
luoro -2-butanone 



CO a Me 


[0333] To a solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]propanoic acid (9.04 
g, 17.76 mmol) in dichloromethane (150 ml) was added 
slowly oxalyl chloride (3.1 ml, 35.52 mmol) and two small 
drops of DMF. The mixture was stirred at room temperature 
for 1.5 hours and the excess reagent and solvent were 
removed in vacuo. The residue was dissolved in dry toluene 
(150 ml), cooled to 0° C. and treated with trifloroacetic 
anhydride (7.4 ml, 53.28 mmol). To this mixture at 0° C. was 
added dropwise pyridine (2.8 ml, 35.52 mmol) over 0.5 
hours. The resulting mixture was stirred at room temperature 
for 3 hours, treated with methanol (20 ml), then stirred for 
another 0.5 hours, diluted with ethyl acetate (300 ml), 
washed with water, aqueous sodium bicarbonate, brine, 
dried over sodium sulfate and concentrated in vacuo. The 
residue was chromatographed on silica gel (hexane: ethyl 
acetate 8:2-7:3) to give the title material (5.6 g, 54%) as a 
yellow oil. 

[0334] Treatment of the above free amine with anhydrous 
hydrogen chloride (1.0M in ether) gave the hydrochloride 
salt as a white foam. 
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Anal . Calcd. for C 53.18%, H 5.08%, N 2.14%; 

C39H2sNCl2F3O4.HCl.2H2O: 

Found: C 53.22%, H 4.87%, N 2.13%. 


[0335] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]pheny]-3-methoxycarbonyl-l,l,l-trif- 
luoro-2-tert-butyidimethylsilyloxy-2(E and Z)-butene 



C0 2 Me 


[0336] To a solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]-3-methoxycarbonyl- 
l,l,l-trifluoro-2-butanone (5.6 g, 9.61 mmol) and tert-butyl 
dime thy lsilyl chloride (2.9 g, 19.22 mmol) in dimethylfora- 
mide (60 ml) at 0° C. was added dropwise triethylamine (3 
ml, 22.1 mmol). The mixture was stirred at room tempera- 
ture for 1 hours poured into saturated aqueous sodium 
bicarbonate (500 ml). The mixture was stirred for 10 min- 
utes and extracted with diethyl ether. The organic phase was 
washed with aqueous sodium bicarbonate, brine, dried over 
magnesium sulfate and concentrated in vacuo. Chromatog- 
raphy of the residue on silica gel (hexane: ethyl acetate= 
90:10-80:20) gave the title material (5.5 g, 81%) as a pale 
yellow oil and as a mixture of isomers. 
[0337] 1 H NMR (C 6 D 5 , 8, ppm): 0.13 and 0.17 (6H, 2s, 2 
x -Me), 0.85 and 0.96 (9H, 2 s, — tBu), 2.04 (3H, s, — NMe), 


2.54 (2H, t, J=5.9 Hz, — NCH 2 CH 2 — ), 2.67 (2H, d, J=7.8 
Hz, — NCH 2 — CH— ), 3.28 and 3.26 (3H, 2 s, — OMe), 3.58 
(2H, t, J=5.9 Hz, — OCH 2 — ), 3.80 (3H, m, — CH(Ar) 2 and 
— CH 2 — C=C=), 6.74 (2H, d, J=8.5 Hz, aromatic H), 6.79 
(4H, d, J=8.4 Hz, aromatic H), 7.12 (4H, d, J=8.4 Hz, 
aromatic H), 7.19 (2H, d overlapped by C 6 D 6 , aromatic H). 


Anal . Calcd. for C 60.03%, H 6.10%, N 2.00%; 

C 35 H 42 NCl 2 F 3 O 4 Si.0.2H 2 O : 

Found; C 59.94%, H 6.08%, N 2.02%. 


[0338] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-hydroxymethyl-2-tert-bu- 
tyldimethylsilyloxy-l,l,l-trifluoro-2(E and Z)-butene 


ci 



[0339] To a solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]-3-methoxycarbonyl- 
l,l,l-trifluoro-2-tert-butyidimethylsilyloxy-2-butene (3.1 g, 
4.45 mmol) in toluene (35 ml) at -78° C. was added 
dropwise diisopropylaluminum hydride (1M in toluene, 17.8 
ml, 17.8 mmol). The mixture was stirred at this temperature 
for 0.5 hours, quenched with aqueous ammonium chloride. 
After 15 minutes at room temperature, the mixture was 
filtered and washed with ethyl acetate. The filtrate was 
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washed with saturated aqueous ammonium chloride, brine, 
dried over magnesium sulfate and concentrated in vacuo. 
The residue was chromatographed on silica gel (hexane: 
ethyl acetate 75:25) to give the title material (2.61 g, 87%) 
as a pale yellow oil. 

[0340] ^ NMR (C 6 D 6 , 5, ppm): 0.16 and 0.43 (6H, 2 s, 
2x— CH 3 ), 0.95 (9H, s, — tBu), 2.05 and 2.06 (3H, 2 s, 
— NMe), 2.56 and 2.57 (2H, 2 1, J=5.8 Hz, — NCH 2 CH 2 — ), 
2.68 (2H, d, J=7.8 Hz, — NCH 2 CH — ), 3.62 (2H, t, J=5.8 
Hz, — OCH 2 — ), 3.70 (2H, br s, _^CH 2 -C=C— ), 3.80 (1H, 
t, J=7.8 Hz, — CH(Ar)2), 4.08 and 4.01 (2H, 2s, — CH 2 OH), 
6.72-6.80, 6.91-6.93 and 7.10-7.14 (2H, 4H and 4H, 3 m, 
aromatic H). 

[0341] 3-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy ]phenylm ethyl]- 1,1,1 -trifluoro-3-buten-2- 


the above free amine with anhydrous hydrogen chloride (1.0 
M in ether) gave the hydrochloride salt as a white foam. 

[0343] *H NMR (C 6 D S , 8, ppm): 2.05 (3H, s, —NMe), 
2.56 (2H, t, J=5.9 Hz, — NCH 2 — CH 2 — ), 2.68 (2H, d, J=7.8 
Hz, — NCH 2 CH— ), 3.31 (2H, s, — CH 2 -C=), 3.60 (2H, t, 
J=5.9 Hz, — CH 2 0— ), 3.80 (1H, t, J=7.8 Hz, — CH(Ar) 2 ), 
5.43 and 5.93 (2xlH, 2 s, =CH 2 ), 6.71 (2H, J=8.6 Hz, 
aromatic H), 6.79 (4H, d, J=8.4 Hz, aromatic H), 6.86 (2H, 
d, J=8.5 Hz, aromatic H), 7.12 (4H, d, J=8.4 Hz, aromatic 
H). 


Anal . Calcd. for 

C 28 H 26 NC1 2 F 3°2- HC1H 2 0: 

Found: 


C 57.44%, H 4.78%, N 2.45%; 
C 57.5%, H 4.78%, N 2.45%. 



[0344] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(5-ethoxycarbonylpentyl)-l,l, 
1 -trifiuoro -2-butanone 



[0342] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-hydroxymethyl-2-tert-bu- 
tyldimethylsilyloxy-l,l,l-trifluoro-2-butene (1.06 g, 1.58 
mmol) in trifluoroacetic acid (10 ml) was stirred at room 
temperature for 0.5 hours, concentrated in vacuo, diluted 
with ethyl acetate, washed twice with sodium bicarbonate, 
brine, dried over magnesium sulfate and concentrated in 
vacuo. The residue was chromatographed on silica gel 
(dichlorome thane: ethyl acetate= 100:0-95:5) to give the title 
material (721 mg, 85%) as a pale yellow oil. Treatment of 




[0345] To a freshly prepared 4-ethoxycarbonylbutylzinc 
iodide (1.6 ml in THF, 0.96 mmol) at 40° C. was added 
slowly trimethylsilylmethyl lithium (1 M in pentane, 1.2 ml, 
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1.2 mmol). The mixture was stirred at this temperature for 
1 hour and 1.5 ml of which was transferred to a flask at -78° 
C. To this were then added l-methyl-2-pyrrolidinone (0.09 
ml), trimethylsilyl bromide (0.09 ml) and 3-[4-[2-[N-[2-bis- 
(4-chlorophenyl)ethyl]-N-methylamino]ethoxy]phenylm- 
ethyl]-l,l,l-trifluoro-3-buten-2-one (200 mg, 0.37 mmol) 
dissolved in THF (1 ml). The resulting mixture was stirred 
at -30° C. for 3 hours, quenched with saturated aqueous 
ammonium chloride, diluted with ethyl acetate, washed with 
saturated aqueous ammonium chloride, brine, dried over 
magnesium sulfate and concentrated in vacuo. The residue 
was dissolved in THF (5 ml), cooled to -20° C. and treated 
with tetrabutylammonium fluoride/acetic acid (0.4 ml in 
THF, 0.37 mmol). The mixture was stirred at this tempera- 
ture for 0.5 hours, quenched with water. After 10 minutes at 
room temperature, the mixture was diluted with ethyl 
acetate, washed with aqueous sodium bicarbonate, brine, 
dried over magnesium sulfate and concentrated in vacuo. 
Chromatography of the residue on silica gel (hexane:ethyl 
acetate=85:15) gave the title compound (148 mg, 60%) as a 
colorless oil. 

[0346] Treatment of the above free amine with anhydrous 
hydrogen chloride (1.0 M in ether) gave the hydrochloride 
salt as a white foam. 


Anal . Calcd. for C 57.86%, H 5.75%, N 1.93%; 

C 35 H 4Q NC1 2 F 3 0 4 .HC1.1.3H 2 0: 

Found: C 57.82%, H 5.75%, N 2.02% 


-continued 

ci 



o 


[0348] A solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]-3-(5-ethoxycarbon- 
ylpentyl)-l,l,l-trifluoro-2-butanone (148 mg, 0.22 mmol) in 
ethanol (4 ml) and water (1 ml) was treated with potassium 
hydroxide (28 mg, 0.44 mmol) dissolved in water (1 ml). 
The mixture was stirred at 50° C. for 2 hours, cooled to room 
temperature, adjusted to pH 3 with IN HC1 and extracted 
with ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and concentrated in vacuo. 
The residue was purified by preparative HPLC (C-18, aceto- 
nitrile-water-trifluoroacetic acid) to give the trifmoacetic 
acid salt of the title compound (30 mg, 18%) as a white 
foam. 


[0347] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(5-carboxypentyl)-l,l,l-trif- 
luoro-2-butanone 



Anal . Calcd. for C 55.07%, H 5.04%, N 1.84%; 

CaaHs^NClaFsO^CFgCOOH.C.eHaO: 

Found: C 54.94%, H 4.81%, N 1.89%. 


Example 4 

[0349] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-carboxybutyl)-l,l,l-trif- 
luoro-2-butanone, trifiuoacetic acid salt 



US 2002/0065246 Al 


27 


May 30, 2002 


[0350] tert-Butyl 4-iodobutanoate 

[0351] To a solution of concentrated sulfuric acid (2 ml) 
and 1,4-dioxane (20 ml) in a pressure botde at 0° C. were 
added 4-iodobutanoic acid (5.5 g, 25.7 mmol) and isobutene 
(30 ml). The mixture was stirred at room temperature for 3 
days, cooled to 0° C. and poured slowly into an aqueous 
solution (120 ml) of sodium bicarbonate (10 g). The mixture 
was stirred at room temperature for 15 minutes and extracted 
with diethyl ether. The organic phase was washed three 
times with brine, dried over sodium sulfate and concentrated 
in vacuo. The residue was chromatographed on silica gel 
(hexane:dichloromethane=l:l) to give the title compound 
(4.24 g, 61%) as a pale yellow liquid. 

[0352] NMR (CDC1 3 , 6, ppm): 1.45 (9H, s, —tBu), 
2.09 (2H, qi, J=7.0 Hz, — CH 2 — CH 2 — CH 2 — ), 2.35 (2H, t, 
J=7.1 Hz, — CH 2 C0 2 tBu), 3.23 (2H, t, J=6.9 Hz, — CH 2 I). 

[0353] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-t-butoxycarbonylbutyl)-l,l, 
1 -trifluoro-2-butanone 


ci 



[0354] 3-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy ]phenylm ethyl]- 1,1,1 -trifluoro-3-buten-2- 
one (500 mg, 0.9 mmol) and 3-(tert-butoxycarbonyl)propy- 
lzinc iodide were reacted by the similar procedure described 
in Example 3 for the preparation of 4-[4-[2-[N-[2-bis-(4- 


chlorophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-3-(5- 
ethoxycarbonylpentyl)-l,l,l-trifluoro-2-butanone to give 
the title material (250 mg, 25%) as a pale yellow oil. 

[0355] *H NMR (C 6 D 6 , 8, ppm): 1.65-1.26, 1.28-1.32, 
1.38-1.43 and 1.57-1.59 (2H, 1H, 2H, 1H, 4 m, 
— (CH^- ), 1.45 (9H, s, —tBu), 2.03 (2H, t, J=7.3 Hz, 
— CH 2 C0 2 tBu), 2.10 (3H, s, — NMe), 2.49 (1H, dd, J=13.8 
and 6.5 Hz, — CH 2 CHCO— ), 2.61 (2H, t, J=5.9 Hz, 
— NCH 2 ^CH 2 — ), 2.73 (2H, d, J=7.9 Hz, — NCH 2 CH— ), 
2.83 (1H, dd, J=13.8 and 7.8 Hz, — CH 2 CHCO— ), 3.08 
(1H, m, — CHCO— ), 3.65 (2H, t, J=7.9 Hz, — OCH 2 — ), 
3.86 (1H, t, J=7.9 Hz, — CH(Ar) 2 ), 6.77 and 6.92 (2x2H, 2 
d, J=8.6 Hz, aromatic H), 6.85 and 7.18 (2x4H, 2 d, J=8.4 
Hz, aromatic H(benzhydryl)). 

[0356] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-carboxybutyl)-l,l,l-trif- 
luoro-2-butanone, trifluoroacetic acid salt 



[0357] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-t-butoxycarbonylbutyl) — , 
l,l,l-trifluoro-2-butanone (100 mg, 0.15 mmol) was treated 
with a solution of trifluoroacetic acid (10%) in dichlo- 
romethane (5 ml). The mixture was stirred at room tempera- 
ture for 3 hours and concentrated in vacuo to give the title 
compound (115 mg, 100%) as a pale yellow syrup. 
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Anal . Calcd. for C 32 H 34 NCl 2 F 3 O 4 .CF 3 COOH.2.0H 2 O.03CHCl 3 : C 50.83%, H 4.89%, N 1.73%; 
Found: C 50.92%, H 4.50%, N 1.50%. 

MS (ESI): 622.12 (M-H)". 


Example 5 

[0358] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thy la mino ]e thoxy ]pheny l]-3 - (4-carboxy phe ny lmethy 1) -1,1, 
l-trifluoro-2-bu.tanone, trifluoacetic acid salt 



[0359] 4-[4-[2-[N-[2-Bis-(4-ch lorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-tert-butoxycarbonylphenyl- 
methyl)-!, l,l-trifluoro-2-butanone 



-continued 

CI 



[0360] To a stirred solution of tert-butyl 4-iodobenzoate 
(0.5 g, 1.64 mmol) in 5 ml of THF-pentane-dietbyl ether 
(4:1:1) at -100° C. was added butyllithium (1.6 M in 
hexane, 1.1 ml, 1.72 mmol). After 3 minutes at this tem- 
perature, CuCN.2LiCl (1M in THE, 1.8 ml, 1.8 mmol) was 
added. After another 10 minutes at this temperature, a 
solution of trimethylsilyl chloride (0.25 ml, 2 mmol) and 
3-[4-[2-[N-[2-bis-(4-chlorophenyl)ethyl]-N-methylamino] 
ethoxy]phenylmethyl]-l,l,l-trifluoro-3-buten-2-one (0.5 g, 
1.64 mmol) in THF (2 ml) was added. The resulting mixture 
was stirred at —78° C. for 2 hours, quenched with aqueous 
ammonium chloride. After 15 minutes at room temperature, 
the mixture was diluted with ethyl acetate, washed with 
aqueous ammonium chloride, brine, dried over magnesium 
sulfate and concentrated in vacuo. Chromatography of the 
residue on silica gel (dichloromethane:ethyl acetate =100:0- 
97:3) gave the title material (200 mg, 38%) as a pale yellow 
oil. 

[0361] *H NMR (C 6 D 6 , 6, ppm): 1.45 (9H, s, — tBu), 2.05 
(3H, s, — NMe), 2.44 (2H, br dd, 2x— CH 2 CHCO— ), 2.55 
(2H, t, J=5.9 Hz, — NCH 2 CH 2 — ), 2.67 (2H, d, J=7.9 Hz, 
— NCH 2 CH— ), 2.77 (2H, m, 2x— CH 2 CHCO— ), 3.37 (1H, 
m, — CHCO— ), 3.59 (2H, t, — J=5.9 Hz, — 0CH 2 — ), 3.80 
(1H, t, J=7.9 Hz, — CH(Ar) 2 ), 6.70 (2H, d, J=8.6 Hz, 
aromatic H), 6.78-6.86 (8H, m, aromatic H), 7.11 (4H, d, 
J=8.4 Hz, aromatic H), 8.08 (2H, d, J=8.1 Hz, aromatic H). 
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[0362] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy ]phenyl]-3 -(4-carboxyphenylmethyl)- 1 , 1 , 
l-trifluoro-2-butanone, trifluoacetic acid salt 


ci 



[0363] A solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]-3-(4-tert-butoxycar- 
bonylphenylmethyl)-l,l,l-trifluoro-2-butanone (114 mg, 
0.16 mmol) in 5 ml of trifluoro acetic acid-dichloromethane 
(1:9) was stirred at room temperature for 1.5 hours and 
concentrated in vacuo. The residue was dissolved in 10 ml 
of trifluoroacetic acid-dichloromethane (1:9) and stirred for 
another 1.5 hours, then concentrated in vacuo to give the 
trifluoroacetic acid salt of the title material (122 g, 91%) as 
a white foam. 


Example 6 

[0364] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-carboxyphenylethyl)-l,l ,1 - 
trifluoro-2-butanone, trifluoacetic acid salt 



COOH 


[0365] tert-Butyl 4-(bromomethyl)benzoate 

[0366] 4-(Bromomethyl)benzoic acid (6 g, 26 mmol) and 
isobutene (30 ml) were reacted by the same procedure as 
described in Example 3 for the preparation of tert-butyl 
4-iodobutanoate and afforded the title material (2.4 g) as a 
pale yellow oil. 

[0367] 2 H NMR (CDC1 3 , 5, ppm); 1.60 (9H, s, — tBu), 
4.51 (2H, s, — CH 2 Br), 7.44 and 7.97 (2x2H, d, J=8.2 Hz, 
aromatic H).- 


Anal . Calcd. for C 35 H 32 NCl 2 F 3 O 4 .CF 3 COOH.1.5H 2 O.0.3CHCl 3 : C 53.63%, H 4.38%, N 1.68%; 
Found: C 53.63%, H 4.26%, N 1.99%. 
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[0368] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 

thylamino]ethoxy]phenyl]-3-(4-tert-butoxycarbonylphenyl- 

ethyl)-l,l,l-trifluoro-2-butanone 


ci 



C0 2 tBu 


[0369] 3-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thy la mino ]e thoxy ]pheny lm ethyl] -1,1, 1 - trifiuoro- 3-buten -2- 
one (250 mg, 0.45 mmol) and 4-tert-butoxycarbonylphenyl- 
methylzinc bromide (prepared in situ from tert-butyl 
4-bromomethylbenzoate) were reacted by the general pro- 
cedure as described in Example 5 for the preparation of 
4-[4-[2-[N-[2-bis-(4-chlorophenyl)ethyl]-N-methylamino] 
e thoxy ]phenyl]-3 -(4-tert-butoxycarbonylphenylmethyl)- 1 , 
l,l-trifluoro-2-butanone and afforded the title material (30 
mg) as a colorless oil. 

[0370] ^ NMR (C 6 D e , S, ppm): 1.48 (9H, — tBu), 1.52 
and 1.85 (2xlH, 2 m, — CH 2 — CH 2 -C 6 H 4 — ), 2.05 (3H, s, 
— NMe), 2.16-2.21 and 2.26-2.30 (2xlH, 2 m, —CH Z - 
C 6 H 4 — ), 2.41 (1H, dd, J=13.8 and 6.8 Hz, —CH 2 — 
CHCO— ), 2.55 (2H, t, J=5.9 Hz, — NCH 2 CH 2 — ), 2.68 
(2H, d, J=7.7 Hz, -NCH 2 CH-) } 2.77 (1H, dd, J=13.8 and 


7.0 Hz, — CH 2 CHCO— ), 3.03 (1H, m, —CHCO—), 3.59 
(2H, t, J=5.9 Hz, — OCH 2 — ), 3.80 (1H, t, J=7.7 Hz, 
— CH(Ar)2), 6.69 (2H, d, J=8.6 Hz, aromatic H), 6.79-6.97 
(8H, m, aromatic H), 7.12 (4H, d, J=8.0 Hz, aromatic H), 
8.11 (2H, m, aromatic H). 

[0371] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-carboxyphenylethyl)-l,l,l- 
trifluoro-2-butanone, trifluoacetic acid salt 



COOH 
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[0372] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-(4-tert-butoxycarbonylphenyl- 
ethyl)-l, l,l-trifluoro-2-butanone (30mg) was treated with a 
solution of trifluoroacetic acid (10%) in dichloro methane (5 
ml). The mixture was stirred at room temperature for 3 hours 
and concentrated in vacuo to give the title compound as an 
off-white foam. 

[0373] MS(ESI): 670.21 (M-H)". 

Example 7 

[0374] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-[(4-cCarboxyphenyl) meth- 
oxy]-l,l,l,-trifluoro-2-butanone, trifluoroacetic acid salt 


ci 



COOH 


[0375] Methyl 3-(4-tert-butyldimethylsilyloxyphenyl) 
propionate 



[0376] A solution of methyl 3 -(4-hydroxypheny ^propi- 
onate (5 g, 27.7 mmol) and chlorotert-butyldimethylsilane (5 
g, 33.3 mmol) in DMF was treated with triethylamine (4.6 
ml). The mixture was stirred at room temperature for 20 
hours. More chlorotert-butyldimethylsilane (0.8 g) and tri- 
ethylamine (0.8 ml) were added, the resulting mixture was 
stirred at room temperature for another 2 hours, poured into 
saturated aqueous sodium bicarbonate (500 ml). The mix- 
ture was stirred at room temperature for 5 minutes and 
extracted with ether. The organic phase was washed with 
brine, dried over sodiun sulfate and concentrated in vacuo. 
Bulb-to-bulb distillation gave the title material (7.39 g, 91%) 
as a colorless oil (b.p. 104-105° C./0.025 mm Hg). Methyl 
3-(4-tert-butyidimethylsilyloxyphenyl)-2-hydroxypropi- 
onate 



OH 


[0377] To a solution of methyl 3-(4-tert-butyidimethylsi- 
lyloxyphenyl)propionate (5 g, 16.98 mmol) in THF (50 ml) 
at -78° C. was added dropwise potassium bis(trimethylsi- 
lyl) amide (0.5M in toluene, 34 ml, 17 mmol). The mixture 
was stirred at this temperature for 0.5 hours and treated with 
dropwise addition of a solution of trans-2-phenylsulfonyl- 
3-phenyloxaziridine (5.3 g, 20.38 mmol) in THF (30 ml). 
The mixture was stirred at -78° C. for 1 hour, quenched with 
aqueous ammonium chloride, warmed to room temperature 
and diluted with ethyl acetate. The organic phase was 
washed with aqueous ammonium chloride, brine, dried over 
sodium sulfate and concentrated in vacuo. Bulb-to-bulb 
distillation gave the title material (2 g, 38%) as a colorless 
oil (b.p. 115° C./0.025 mm Hg) which solidified upon 
standing. 


Anal . Calcd. for C 16 H 27 0 4 Si: C 61.90%, H 8.44%; 

Found: C 61.95%, H 8.42%. 
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[0378] Methyl 3-(4-tert-butyldimethylsilyloxyphenyl)-2- 
[(4-tert-butoxycarbonylphenyl)methoxy]propionate 



COO(t-Bu) 

[0379] A solution of methyl 3-(4-tert-butyidimethylsily- 
loxyphenyl)-2-hydroxypropionate (300 mg, 0.97 mmol) in 
THF (2 ml) at -78° C. was treated with a suspension of 
sodium hydride (60%, 40 mg, 1 mmol) in THF (1 ml). The 
mixture was stirred at 40° C. for 15 minutes, then tetrabutyl 
ammonium iodide (20 mg) and tert-butyl 4-bromomethyl- 
benzoate (270 mg, 0.97 mmol) dissolved in THF (1 ml) were 
added. After the cooling bath was removed, the mixture was 
stirred for 16 hours, quenched with saturated aqueous 
ammonium chloride and diluted with ethyl acetate. The 
organic phase was washed with brine, dried over sodium 
sulfate and concentrated in vacuo. The residue was chro- 
matographed on silica gel (hexane:ethyl acetate=85: 15) to 
give the title material (200 mg, 41%) as a colorless oil. 

[0380] Methyl 2-[(4-tert-butoxycarbonylphenyl) meth- 
oxy]-3-(4-hydroxyphenyl)propionate 



COO(t-Bu) COO(t-Bu) 


[0381] A solution of methyl 3-(4-tert-butyidimethylsily- 
loxyphenyl)-2-[(4-tert-butoxycarbonylphenyl)methoxy]pro- 
pionate (310 mg, 0.61 mmol) in THF (5 ml) at -20° C. was 
treated with tetrabutylammonium fluoride -acetic acid (1.0M 
in THF, 0.76 ml, 0.76 mmol). The mixture was stirred at this 
temperature for 15 minutes, quenched with saturated aque- 
ous sodium bicarbonate and extracted with diethyl ether. The 
organic phase was washed with brine, dried over sodium 
sulfate and concentrated in vacuo to give the title material 
(256 mg, 100%) as a pale yellow oil. 

[0382] Methyl 3-[4-[2-[N-[2-bis-(4-chlorophenyl)ethyl]- 

N-methylamino]ethoxy]phenyl]-2-[(4-tert-butoxycarbon- 

ylphenyl)methoxy]propionate 


OH 



COO(t-Bu) 

Cl 



COO(t-Bu) 


[0383] To a solution of methyl 2-[(4-tert-butoxycarbon- 
ylphenyl)methoxy]-3-(4-hydroxyphenyl)propionate (256 
mg, 0.66 mmol), 2-{2-[bis(4-chlorophenyi)ethyl] 
methylamino}ethanol (430 mg, 1.32 mmol) and triph- 
enylphosphine (190 mg, 0.73 mmol) in THF (5 ml) was 
added dropwise diisopropyl azodicarboxylate (0.170 ml, 
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0.73 mmol). The mixture was stirred at room temperature for 
16 hours. More triphenylphosphine (3x50 mg) and diiso- 
propyl azodicarboxylate (3x0.025 ml) were added. The 
mixture was stirred at room temperature for another 3x2 
hours and concentrated in vacuo. The residue was triturated 
with hexane, filtered and washed with hexane. The filtrate 
was concentrated in vacuo and the residue was chromato- 
graphed on silica gel hexane -ethyl acetate) to give the title 
compound (250 mg, 55%) as a colorless oil. 

[0384] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-[(4-tert-butoxycarbonylphe- 
nyl)methoxy]-l,l,l-trifluoro-2-butanone, methyl trimethyl- 
silyl ketal 



COO(t-Bu) 


[0385] A solution of methyl 3-[4-[2-[N-[2-bis-(4-chlo- 
rophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-2-[(4-tert- 
butoxycarbonylphenyl)methoxy]propionate (26 mg, 0.037 
mmol) and trifluoromethyl trimethylsilane (42 fd, 0.37 
mmol) in toluene (1 ml) at -78° C. was treated with 
tetrabutylammonium fluoride (1.0M in THF, 5 fA, 0.005 
mmol). The cooling bath was removed, and the reaction 
mixture was stirred at room temperature for 15 minutes and 
concentrated in vacuo. The residue was chromatographed on 
silica gel (hexane:ethyl acetate=l:0 to 4: 1) to give the title 
compound (30 mg, 96%) as a pale yellow oil. 
[0386] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-[(4-tert-butoxycarbonylphe- 
ny)lmethoxy]-l,l ,1 -trifluoro-2-butanone 
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[0387] A solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl]-N-methylamino]ethoxy]phenyl]-3-[(4-tert-butoxy- 
carbonylphenyl)methoxy]-l,l,l-trifiuoro-2-butanone, 
methyl trimethylsilyl ketal (30 mg, 0.036 mmoL) in THF 
(0.5 ml) at 0° C. was treated with a mixture of tetrabuty- 
lammonium fluoride and acetic acid (1.0M in THF, 47 [A, 
0.047 mmol). The mixture was stirred at room temperature 
for 0.5 hours, diluted with ethyl acetate, washed with 
saturated aqueous sodium bicarbonate, brine, dried over 
sodium sulfate and concentrated in vacuo. The residue was 
chromatographed on silica gel (hexane:ethyl acetate=l: 1) to 
give the title compound (14 mg, 53%) as a colorless oil. 

[0388] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-[(4-carboxyphenyl)methoxy]- 
l,l,l-trifluoro-2-butanone, trifluoroacetic acid salt 


ci 



[0389] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-[(4-tert-butoxycarbonylphe- 
ny)imethoxy]-l,l,l-trifluoro-2-butanone (14 mg, 0.019 
mmol) was treated with a solution of trifluoroacetic acid 
(10%) in dichiroromethane (3 ml). The mixture was stirred 
at room temperature for 3 hours and concentrated in vacuo 
to give the title compound as a yellow sticky solid. 

Example 8 

[0390] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy ]phenyl]-3-methoxy- 1 ,1 ,l-trifiuoro-2-bu- 
tanone 



OMe 


[0391] Methyl 3-(4-benzyloxyphenyl)propanoate 


OH OBn 



[0392] To a suspension of sodium hydride in DMF (50 ml) 
at 0° C. was added dropwise a solution of methyl 3-(4- 
hydroxyphenyl)propionate (10.0 g, 55.5 mmol) and benzyl 
bromide (7.93 ml, 66.7 mmol) dissolved in DMF (100 ml). 
The mixture was stirred at room temperature for 16 hours, 
cooled to 0° C, quenched with aqueous ammonium chloride 
(50 ml) and extracted with ethyl acetate (2x150 ml). The 
combined organic layers were washed with aqueous ammo- 
nium chloride (50 ml), brine (3x60 ml), dried over sodium 
sulfate and concentrated in vacuo. The residue was crystal- 
lized from hexane-ethyl acetate to give the title compound 
(13.7 g, 91%) as a white solid. 


Anal. Calcd. for C 17 H le O s . C 75.53%, H 6.71%; 

Found: C 75.48%, H 6.68%. 
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[0393] 3-(4-Benzyloxyphenyl)propanoic acid 


OBn OEn 



[0394] A suspension of methyl 3-(4-benzyloxyphenyl) 
propanoate in ethanol (200 ml) and THF (100 ml) was 
treated with an aqueous solution of potassium hydroxide 
(6.7 g, 1.5 N, 101.2 mmol). The mixture was stirred at 60° 
C. for 1.5 hours, cooled to room temperature, adjusted to pH 
3-4 with 1 N HC1. The solvent was removed in vacuo to give 
the title material (12.8 g, 98%) as a white solid. 


Anal. Calcd. for C^H^C^.O^IIjO: C 73.94%, H 6.36%; 

Found: C 74.02%, H 6.18%. 


[0395] 4-(4-Benzyloxyphenyl)-l ,l,l-trifluoro-2-butanone 



[0396] To a solution of 3-(4-benzyloxyphenyl)propanoic 
acid (12.8 g, 50 mmol) in dichloro methane (100 ml) were 
added slowly oxalyl chloride (10 ml, 115 mmol) and two 
small drops of DMF. The mixture was stirred at room 
temperature for 4 hours and the excess reagent and solvent 
was removed in vacuo. The residue was dissolved in dry 
dichloromethane (100 ml), cooled to 0° C. and trifloroacetic 
anhydride (21 ml, 150 mmol) was added. To this mixture at 
0° C. was added dropwise pyridine (8.1 ml, 100 mmol) over 
0.5 hours. The resulting mixture was stirred at room tem- 
perature for 3 hours, cooled again to 0° C. and quenched 
with water (25 ml). After stirring at room temperature for 0.5 
hours, the mixture was adjusted to pH 7-8 with solid sodium 
bicarbonate and diluted with ethyl acetate (300 ml). The 
organic phase was washed with water, aqueous sodium 
bicarbonate, brine, dried over sodium sulfate and concen- 
trated in vacuo. The residue was chromatographed on silica 
gel (hexane:ethyl acetate=5:l to 4:1) to afford the title 
material (10.6 g, 68.8%) as a pale yellow solid. 


[0397] 4-(4-Benzyloxyphenyl)-l, l,l-trifluoro-2-trimeth- 
ylsilyloxy-2-butene 


OBn OBn 



[0398] To a solution of 4-(4-benzyloxyphenyl)-l,l,l-trif- 
luoro-2-butanone (2.25 g, 7.26 mmol) and trimethylsilyl 
chloride (1.84 ml, 14.5 mmol) in THF (20 ml) at 0° C. was 
added dropwise triethylamine (3.1 ml, 21.8 mmol). The 
mixture was stirred at room temperature for 1 hour, diluted 
with hexane (200 ml), filtered and washed with hexane. The 
filtrate was washed with brine (2x50 ml), dried over sodium 
sulfate for 2 minutes and concentrated in vacuo to give the 
title material (2.58 g, 93%) as a yellow solid. 

[0399] 4-(4-Benzyloxyphenyl)-3-bromo-l,l,l-trifluoro-2- 
butanone and 4-(4-Hydroxyphenyl)-3-bromo-l,l,l-trif- 
luoro -2-butanone 


OBn OBn 



Br 


[0400] To a solution of 4-(4-benzyloxyphenyl)-l,l,l-trif- 
luoro-2-trimethylsilyloxy-2-butene (2.58 g, 6.79 mmol) in 
dichloromethane (40 ml) at room temperature was added 
dropwise a solution of bromine (1.14 g, 7.13 mmol) in 
dichorome thane (5 ml). The mixture was stirred at room 
temperature for 2 hours, diluted with diethyl ether (200 ml), 
washed with brine (2x50 ml), dried over sodium sulfate and 
concentrated in vacuo. The residue was chromatographed on 
silica gel (hexane :ethyl acetate=4:l to 2:1) to afford 4-(4- 
benzyloxyphenyl)-2-bromo-l ,1 , 1 -trifluoro -2-butanone 
(1.96 g, 75%) as a pale yellow liquid and 4-(4-hydroxyphe- 
nyl)-2-bromo-l,l,l-trifluoro-2-butanone (0.22 g, 11%) as a 
pale yellow liquid. 
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[0401] (2S*, 3R*)-4-(4-Benzyloxyphenyl)-2-methoxy-l, 
l,l-trifhioro-2,3-epoxy -butane and 

[0402] (2R*, 3R*)-4-(4-Benzyloxyphenyl)-2-methoxy-l, 
1 ,1 -trifluoro-2.,3-epoxy-butane 


OBn OBn 



Br 


[0403] A solution of 4-(4-benzyloxyphenyl)-3-bromo-l,l, 
l-trifluoro-2-butanone (1.956 g, 5.05 mmol) in methanol (40 
ml) was treated with sodium methoxide (1.3M in methanol, 
4.1 ml, 5.3 mmol). The mixture was stirred at room tem- 
perature for 1 hour, diluted with diethyl ether, washed with 
water, brine, dried over sodium sulfate and concentrated in 
vacuo, The residue was chromatographed on silica gel 
(hexanerethyl acetate=30:l to 9:1) to give (2S*, 3R*)-4-(4- 
benzyloxyphenyl)-2-methoxy-l,l,l-trifluoro-2,3-epoxy-bu- 
tane (957 mg, 56%) as a white waxy solid and (2R*, 
3R *)-4-(4-benzy loxyphenyl)-2-me thoxy- 1,1, l-trifluoro-2, 
3 -epoxy -butane (382mg, 22%) as a pale yellow oil. 


Anal. Calcd. fox C 18 H 17 F 3 0 3 (2S*, 3R* isomer): C 63.90%, H 5.06%; 
Found: C 63.82%, H 5.00%. 


[0404] (2S*, 3R*)-4-(4-Hydroxyphenyl)-2-methoxy-l,l- 
trifluoro-2,3-epoxy -butane 



[0405] A solution of (2S*, 3R*)-4-(4-benzyloxyphenyl)- 
2-methoxy-l,l,l-trifluoro-2,3-epoxy-butane (957 mg, 2.8 
mmol) in ethyl acetate (30 ml) was hydrogenated at atmo- 
spheric pressure over palladium hydroxide/carbon (20%, 
290 mg) for 1 hour. The mixture was filtered through celite 
and washed with ethyl acetate. The filtrate was concentrated 
in vacuo and chromatographed on silica gel (hexane:ethyl 
acetate=7: 1-5:1) to give the title compound (691 mg, 97%) 
as a colorless oil. 


Anal. Calcd. for C^H^F^.OA^O: C 51.73%, H 4.66%; 
Found: C 51 .80%, H 4.69%. 


[0406] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl-N-me- 
thylaminoje thoxy ]phenyl]-2,3-epoxy-2-methoxy-l,l,l-trif- 
luoro-2-butane 


OH 



[0407] To a solution of (2S*, 3R*)-4-(4-hydroxyphenyl)- 
2-methoxy-l,l,l-trifluoro-2,3 -epoxy -butane (691 mg, 2.78 
mmol), 2-{2-[bis(4-chlorophenyl)ethyl] 
methylamino}ethanol (423 mg, 1.3 mmol) and triph- 
enylphosphine (341 mg, 1.30 mmol) in benzene was added 
dropwise diethyl azodicarboxylate (0.205 ml, 1.30 mmol). 
The mixture was stirred at room temperature for 3 hours and 
concentrated in vacuo. The residue was triturated with 
hexane, filtered and washed with hexane. The filtrate was 
concentrated in vacuo and the residue was chromatographed 
twice on silica gel (dichoromethaneimethano 1=99:1 and 
hexane:ethyl acetate:triethylamine=7: 1:0.4, respectively) to 
give the title compound (1.05 g, 68%) as a colorless oil. 
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[0408] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy ]phenyl]-3 -methoxy- 1 , 1 ,1 -trifluoro-2-bii- 
tanone 


ci 



OMe 


[0409] A solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl- 
)ethyl-N-methylamino]ethoxy]phenyl]-2,3-epoxy-2-meth- 
oxy-l,l,l-trinuoro-24yutane (80 mg, 0.144 mmol) in metha- 
nol (5 ml) was heated under reflux for 18 hours and 
concentrated in vacuo. Chromatography of the residue on 
silica gel (hexanerethyl acetate=2:l) gave the title compound 
(70 mg, 88%) as a colorless oil. 

[0410] Treatment of the above free amine with anhydrous 
hydrogen chloride (1.0M in ether) gave the hydrochloride 
salt as a white foam. 


Example 9 

[0411] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-isopropxy-l,l,l-trifluoro-bu- 
tanone 



[0412] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-isopropxy-l,l,l-trifluoro-2- 
butanone 



Anal. Calcd. fox C^H 28 NC1 2 F 3 0 3 .HC1.1.2H 2 0: C 54.91%, H 5.17%, N 2.29%; 
Found: C 54.88%, H 5.15%, N 2.25%. 
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-continued 



[0413] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl-N-me- 
thylamino]ethoxy]phenyl]-2,3-epoxy-2-methoxy-l,l,l-trif- 
luoro-2-butane (86 mg, 0.155 mmol) and isopropanol (4 ml) 
were reacted by the similar procedure as described in 
Example 8 for the preparation of 4-[4-[2-[N-[2-bis-(4-chlo- 
rophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-3-meth- 
oxy-l,l,l-trifluoro-2-butanone and afforded the title mate- 
rial (44 mg, 49%) as a colorless oil. HRMS for 
C 30 H 33 Cl 2 NF 3 O 3 (M+H)" 1 ": Calcd: 582.17896; Found: 
582.18100. Treatment of the above free amine with anhy- 
drous hydrogen chloride (1.0M in ether) gave the hydro- 
chloride salt as a white foam. 

Example 10 

[0414] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyl] 
ethoxy]phenyl]-3-methoxy- 1, 1 ,l-trimioro-2-butanone 


ci 



[0415] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylthio]ethoxy] 
phenyl]-l, l,l-trifluoro-2-tert-butyidimethylsilyloxy-2- 
butene 



[0416] To a solution of 4-[4-[2-[2-bis-(4-chlorophenyl)bu- 
tylthio]ethoxy]phenyl]-l,l,l-trinuoro-2-butanone [Patent 
Application WO 99/15129] (1 g, 1.8 mmol) and triethy- 
lamine (0.75 ml, 5.4 mmol) in dimethylformamide (15 ml) 
at 0° C. was added tert -butyl dimethyisilyl chloride (540 mg, 
3.6 mmol). The mixture was stirred at room temperature for 
1 hour, diluted with ethyl acetate, washed with water, brine, 
dried over sodium sulfate and concentrated in vacuo. Chro- 
matography of the residue on silica gel (hexane:ethyl 
acetate=20:l) gave the title compound (1.2 g, 99%) as a 
colorless oil. 
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[0417] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyl] 
ethoxy]phenyl]-2,3-epoxy-2-tert-butyldimethylsiiyloxy-l,l, 
1 -trifluoro-2 -butane 



[0418] A solution of 4-[4-[2-[2-bis-(4-chlorophenyl)bu- 
tylthio]etlioxy]phenyl]-l,l,l-trifluoro-2-tert-butyldimethyl- 
silyloxy-2-butene (1.33 g, 1.99 mmol) in dichloromethane 
(50 ml) at0° C. was treated with meta-chloroperbenzoic acid 
(80%, 2.58 g, 12 mmol). The mixture was stirred at room 
temperature for 70 hours, poured into an aqueous sodium 
bicarbonate-sodium thiosulfate and extracted with ethyl 
acetate. The organic layers were washed three times with 
aqueous sodium bicarbonate, brine, dried over sodium sul- 
fate and concentrated in vacuo. The residue was chromato- 
graphed on silica gel (hexane:ethyl acetate=2:l) to give the 
title material (1.326 g, 93%) as a colorless syrup. 


[0419] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyl] 
e thoxy Jpheny 1 ] -3-metho xy - 1 , 1 , 1 -t r ifluo ro -2 -butanone 



[0420] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyi] 
ethoxy]phenyl]-2,3-epoxy-2-tert-butyldimethylsilyloxy-l,l, 
1 -trifluoro-2 -butane (205 mg, 0.286 mmol) and methanol (5 
ml) were reacted by the similar procedure as described in 
Example 8 for the preparation of 4-[4-[2-[N-[2-bis-(4-chlo- 
rophenyl)ethyl]-N-methylamino]ethoxy]phenyl]-3-meth- 
oxy-l,l,l-trifiuoro-2-butanone and afforded the title mate- 
rial (118 mg, 67%) as a colorless syrup. 


Anal. Calcd. for C 2e H 2Q Cl 2 F 3 0 5 S.1.9H 2 0: C 53.44%, H 5.07%; 
Found: C 53.99%, H 4.79%. 
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Example 11 

[0421] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyl] 
ethoxy ]p he nyl]-3 -hydroxy- 1,1, 1 -trifiuoro-2-butanone 



[0422] 4-[4-[2-[2-Bis-(4-chlorophenyl)butylsulfonyl] 
ethoxy ]phenyl]-3 -hydroxy- 1,1,1 -trifiuoro-2-butanone 



OH 


[0423] A mixture of 4-[4-[2-[2-bis-(4-chlorophenyl)butyl- 
sulfoayl]ethoxy]pheayl]-2,3-epoxy-2-tert-butyldimethylsi- 


lyloxy-l,l,l-trifluoro-2-butane (322 mg, 0.449 mmol) and 
trifluoro acetic acid (6 ml) was stirred at 80° C. for 20 
minutes and concentrated in vacuo. The residue was dis- 
solved in ethyl acetate (100 ml), washed with aqueous 
sodium bicarbonate, brine, dried over sodium sulfate and 
concentrated in vacuo. Chromatography of the residue on 
silica gel (dichloromethane: ethyl acetate=2:l) gave the title 
compound (190 mg, 68%) as a white solid. 


Anal. Calcd. for C^H^C^FgOsS.l^O: C 53.80%, H 4.74%; 
Found : C 53.51%, H 4.62%. 


Example 12 

[0424] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-hydroxy-l,l,l-trifluoro-2-bu- 
tanone 



OH 


[0425] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)ethyl]-N-me- 
thylamino]ethoxy]phenyl]-3-hydroxy-l,l,l-trifluoro-2-bu- 
tanone 
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-continued 



[0426] A solution of 4-[4-[2-[N-[2-bis-(4-chlorophenyl) 
ethyl-N-methylamino]ethoxy]phenyl]-2,3-epoxy-2-meth- 
oxy-l,l,l-trinuoro-2-butane (100 mg, 0.18 mmol) in dim- 
ethylformamide (1 ml) and water (0.018 ml) was stirred at 
80° C. for 6 hours, cooled to room temperature, diluted with 
ethyl acetate, washed with brine, dried over sodium sulfate 
and concentrated in vacuo. Chromatography of the residue 
on silica gel (hexanexthyl acetate=3: 1-2:1) gave the title 
material (50 mg, 51%) as a colorless oil. 

Example 13 

[0427] 4-[4-[2-[Dodecanylthio]ethoxy]phenyl]-3-N-phe- 
nylamido-l,l,l-trifluoro-2-butanone 



[0428] N-Benzoyl-O-dodecanylthioethyl-L-tyrosine ethyl 
ester 

*r SC 12 H 25 

OH O ^-""^ 



[0429] N-Benzoyl-L-tyrosine ethyl ester (4.0 g, 12.76 
mmol) and dodecanylthioethanol [Patent Application WO 
99/15129] (3.15 g, 12. 76 mmol) were reacted as described 
in Example 2 for the preparation of l-[2-{2-[bis(4-chlo- 
rophenyl)ethyl]methylamino}ethoxy]-4-bromo-benzene 
and gave the title material (4.6 g, 66%) as a white solid. 

[0430] N-Benzoyl-O-dodecanylthioethyl-L-tyrosine 



[0431] To a suspension of N-benzoyl-O-dodecanylthioet- 
hyl-L-tyrosine ethyl ester (4.2 g, 7.75 mmol) in ethanol (50 
ml) was added a solution of hthium hydroxide (0.42 g, 10.08 
mmol) in water (5 ml). The solution was stirred at room 
temperature for 4 hours and then diluted with ethyl acetate 
and washed with 1 N hydrochloric acid and brine. The 
organic phase was dried over anhydrous magnesium sulfate, 
filtered and concentrated to give the title material (3.84 g, 
96%) as a white solid. 

[0432] 4-[4-[2-[Dodecanylthio]ethoxy]phenyl]-3-N-phe- 
nyl amido - 1 , 1 , 1 -tr inu o ro-2 -butanone 
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[0433] A suspension of N-benzoyl-O-dodecanylthioethyl- 
L-tyrosine (3.69 g, 7.18 mmol) in acetic anhydride (50 mL) 
was heated at 90° C. for 45 minutes. The mixture was then 
concentrated and diluted with ethyl acetate (250 ml). The 
organic phase was then washed with water (200 ml), satu- 
rated sodium bicarbonate (150 ml) and brine, dried over 
anhydrous magnesium sulfate, filtered and concentrated. 
The residue was crystallized in hexanes (2.8 g, 78%). 

[0434] This solid (0.77 g, 1.55 mmol) was then treated 
with trifluoro acetic anhydride (5 ml) and the resulting sus- 
pension was diluted with tetrahydrofuran (4 ml) and heated 
to 60° C. for 24 hours. The mixture was concentrated and 
dried over vacuum. Oxalic acid (1.6 ml, 3.9 mmol) was then 
added and this mixture was stirred at room temperature for 
24 hours. The mixture was concentrated and the excess of 
oxalic acid was precipitated with dichlorome thane. The 
solution was filtered and concentrated. The residue was 
dissolved in ethyl acetate and washed with saturated sodium 
bicarbonate and brine, dried over anhydrous magnesium 
sulfate, filtered and concentrated. The residue was purified 
by silica gel chromatography (ethyl acetate/hexane 15% to 
20%) to give the title material (0.566 g, 64%). 


Anal. Calcd. for C 3 jH^NFgO-j.O.S H 2 0: C 64.1g; H 7.5S; N 2.41. 

Found: C 64.16; H 7.72; N 2.47. 


Example 14 

[0435] 4-[4-[2-[N-[2-Bis-(4-chlorophenyl)efhyl]-N-me- 
thylamino]ethoxy]phenyl]-3-((3-carboxyphenyl)-2-ethyl)- 
l,l,l-triftuoro-2-butanone, trifluoroacetic acid salt 


ci 



[0436] The title material was prepared as described in 
Example 2 except that methyl 3-oxo-5-(3-tert-butyloxycar- 
bonyl-phenyl)-pentanoate was used instead of 1 -methyl, 
8 -tert - butyl 3 -o xo- 1 ,8 -o ct anedioa te . 

[0437] 1 H NMR (DMSO-d6, 6, ppm): 8.96 (1H, br s, 
— COOH), 7.77-7.25 and 6.90-6.88 (16H, m, aromatic H), 


4.72 (1H, brt, — - CH— (C1--C 6 H 4 ) 2 ), 4.39-4.28, 4.15-4.09, 
3.92-3.88, 3.69-3.23, 3.11-3.07, 2.61-2.27 and 1.99-1.86 
(13H, 7m, — O— (CH 2 ) 2 — , — NCH 2 — , — CO— CH 2 — 
CH— (CH^— ), 2.90 (3H, br d, — NCH 3 ^). 

[0438] MS (ESI): 672.09 (M+H) + ; 690.10 (M+H 2 0) + . 

We claim: 

1. A compound of the formula 



wherein 

R a and R b when taken together form an oxo (=0) group, 
or R a and R b are each independently hydrogen or OH; 

X is H, CF 3 , halogen NR 5 R 6 , NH(CO)NR 5 R 6 , 
C(0)NR 5 R 6 , OH, OR 7 , SH, S(0) n R 7 , C(0)OR 8 , 
NH(CO)OR 10 , Ci-C 7 alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alky- 
nyl or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, alkynyl or 
cycloalkyl group being optionally substituted by 
COOR 8 , CN, C(0)NR 5 R 6 , P0 3 R s , S0 3 R 8 , heterocy- 
clic, OH, OR 7 , SH, S(0) n R 7 NR 5 R 6 , NH(CO)NR 5 R 5 , 
NH(CO)OR 10 , OC(0)OR 10 , aryl or heteroaryl, said 
aryl or heteroaryl being optionally substituted by one or 
two groups independently selected from COOR 8 , 
S0 3 R 8 , OCOR 8 , PO s R s or heterocyclic; 

R 1 and R 2 are each independently H, OH, OR 7 , SH, 
S(0) a R 7 , substituted C^C^ alkyl, C 2 -C 7 alkenyl, C 2 -C 7 
alkynyl or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, alky- 
nyl or cycloalkyl group being substituted by COOR 8 , 
CN, C(0)NR 5 R 6 , P0 3 R 8 , S0 3 R 8 , heterocyclic, OH, 
OR 7 , SH, S(0) n R 7 NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR ao , OC(0)OR 10 , aryl or heteroaryl, said 
aryl or heteroaryl group being optionally substituted by 
one or two groups independently selected from 
COOR 8 , S0 3 R 8 , PO3R 8 or heterocyclic; 

R 3 and R 4 are each independently H, methylene, OH, 
OR 7 , SH, S(0) n R 7 NHCOR 7 , COOR 8 , C(0)NR 5 R 5 , 
substituted C 1 -C 7 alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alkynyl 
or C 3 -C 7 cycloalkyl, said alkyl, alkenyl, alkynyl or 
cycloalkyl group being substituted by COOR 8 , CN, 
C(0)NR 5 R 6 , P0 3 R 8 , S0 3 R 8 , heterocyclic, OH, OR 7 , 
SH, S(0) 11 R 7 , NR 5 R 6 , NH(CO)NR 5 R 6 , NH(CO)OR 10 , 
OC(0)OR 10 , aryl or heteroaryl, said aryl or heteroaryl 
group being optionally substituted by one or two 
groups independently selected from COOR 8 , S0 3 R 8 , 
P0 3 R s or heterocyclic; 

R 5 and R 6 are each independently H, Cj-C 7 alkyl, C 2 -C 7 
alkenyl, C 2 -C 7 alkynyl, C 3 -C 7 cycloalkyl, heterocyclic, 
aryl or heteroaryl, said alkyl, alkenyl, alkynyl, 
cycloalkyl, heterocyclic, aryl or heteroaryl group being 
optionally substituted with COOR 8 , CN, OR 8 , NR 8 R 9 , 
SO s R 8 , PO3R 8 , halogen, aryl or heteroaryl, said aryl or 
heteroaryl substituent being optionally substituted with 
one or two groups independently selected from 
COOR 8 , S0 3 R s , P0 3 R s or heterocyclic; 
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R 7 is Cj-Cy alkyl or C 3 -C 7 cycloalkyl, said alkyl or 
cycloalkyl group being optionally substituted by 
COOR 8 , CN, C(0)NR 5 R 6 , P0 3 R 8 , S0 3 R 8 , heterocy- 
clic, OR 5 , SR 5 , S(0) n R 10 , NR 5 R 6 , NH(CO)NR 5 R 6 , 
NH(CO)OR 10 , C(0) 2 0R 10 , aryl or heteroaryl, said aryl 
or heteroaryl group being optionally substituted with 
one or two groups independently selected from 
COOR 8 , S0 3 R 8 , P0 3 R s or heterocyclic; 

R 8 and R 9 are each independently H, C±-C 7 alkyl or C 3 -C 7 
cycloalkyl; 

R 10 is the same as R s and R 6 but is not H; 

Z is OR 11 , S(0) n Rll, NR"R 12 or CHR^R 12 ; 

R 11 and R 12 are each independently hydrogen, Cj-C^ 
alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alkynyl or C 3 -C 7 
cycloalkyl, said alkyl, alkenyl, alkynyl or cycloalkyl 
group being optionally substituted with NR 13 R 14 , 
SR 13 , S(0)R 1S , S0 2 R 1S or OR 13 , with the proviso that 
both R 11 and R 12 may not both be hydrogen; 

R 13 and R 14 are each independently H, SiR 15 R 16 R 17 , 
C -C 7 alkyl, C 2 -C 7 alkenyl, C 2 -C 7 alkynyl or C 3 -C 7 
cycloalkyl or aryl, said alkyl, alkenyl, alkynyl, 
cycloalkyl or aryl group being optionally substituted 
with 1-3 COOR 8 , OR 8 , SiR 15 R 16 R 17 , OR 15 , aryl, biaryl 
or heteroaryl, said aryl, biaryl or heteroaryl group being 
optionally substituted with 1-3 halogen, CF 3 , OR 8 , 
COOR 8 , N0 2 or CN, or R 13 and R 14 when taken 
together with the nitrogen to which they are attached 
form a 5-7 membered heterocyclic ring with one or 
more O, N or S heteroatoms, said ring being optionally 
substituted with COOR 8 or C 1 -C 5 alkyl optionally sub- 
stituted with OR 8 , COOR 8 or C(0)NR s R 6 ; 

R 15 , R 16 and R 17 are each independendy aryl, benzyl, 
benzhydryl, biaryl, heteroaryl, ary^Cj-C^alkyl or het- 
eroarylfCj-C^alkyl, said aryl group being optionally 
substituted with halogen, CF 3 , OR 8 , COOR 8 , N0 2 , CN 
or Cj-C-7 alkyl; 

R 18 is the same as R 13 and R 14 but is not H; 

n is 0, 1 or 2; or a pharmaceutically acceptable salt 
thereof, with the proviso that at least one of R 1 , R 2 , R 3 
and R 4 is other than hydrogen. 

2. A compound according to claim 1 wherein Z is in the 
para-position. 

3. A compound according to claim 1 or claim 2 wherein 
R 1 and R 2 are both hydrogen. 

4. A compound according to claim 1 or claim 2 wherein 
R 3 and R 4 are both hydrogen. 

5. A compound of any of claims 1-4 wherein 

Z is Y — Z 1 in which 
Y is —O— , — S(0) n — 


R c is H, — COCF 3 , — COC 6 H 5 , — ■ COO^-C^alkyl, 


in which R 19 and R 2 ° are each independently H or (C 1 - 
C e )alkyl, (C^C^alkyl or (Cj-C-^) alkyl substituted by 
one or more of phenyl or phenyl substituted by 1-5 
fluoro, 1-3 halo (other than fluoro), 1-3 (C-t-C^alkoxy, 
1-3 (Cj-C^alkyL 1-3 nitro, 1-3 cyano, 1-3 hydroxy, 1-3 
trifluoromethyl, 1-3 (Cj-C^alkylthio, 1-3 amino, 1-3 
(C 1 -C 6 )alkylamino, 1-3 di(C 1 -C 6 )alkylamino, 1-3 car- 
boxyl, l-3-COO(C a -C 6 )alkyl, l-3-S0 3 H, 1-3- 
S0 2 NHR 21 in which R 21 is hydrogen or (C a -C 6 )alkyL, 


in which R 19 and R 20 are as defined above; and 
Z 1 is 
(a) 


coy 

"(CH 2 ) 2 S CR 22 R 23 


in which n 1 is 0, 1 or 2 and R 22 and R 23 are phenyl or 
phenyl substituted by 1-5 fluoro, 1-3 halo (other than 
fluoro), 1-3 (Ci-C^alkoxy, 1-3 (Ci-C^alkyl, 1-3 
nitro, 1-3 cyano, 1-3 hydroxy, 1-3 trifluoromethyl, 
1-3 (Q-C^alkylthio, 1-3 amino, 1-3 (C^ 
C 6 )alkylamino, 1-3 d^C^C^alkylamino, 1-3 car- 
boxy, 1-3 — COO(C 1 -C 6 )alkyl, l-3-SO s H, 1-3— 
S0 2 NHR 21 in which R 21 is hydrogen or {C x - 
C 6 )alkyl, or 


in which R and R^ are as defined above; 


(b) 


(CH 2 ) 2 S (CH2) 2 OCR 22 R 23 


or — CH 2 ; 
n is 0, 1 or 2; 


1 which n 1 is 0, 1 or 2 and R 22 and R 23 are as defined 
above; 
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(C^alkyl 


"(CH 2 ) 2 - 


-(CH 2 ) 2 — O CR 22 


in which R 22 and R 23 are as defined above; 

(d)— (CH 2 ) 2 — S— (CH 2 ) 2 --CR 22 R 23 in which R 22 and 
R 23 are as defined above; 


0) 


(Ci-Q)alkyl 
(CH 2 ) 2 N (CH^^CR^R 23 

in which R 22 and R 23 are as defined above; or 


(G-QOalkyl 


"(CH 2 ) 2 - 


in which R 22 and R 23 are as defined above. 
6. A compound of claim 5 wherein R 1 and R 2 are both 
hydrogen, R 3 is hydrogen, R 4 is — OH, — OCH 3 , — O-i- 
propyl, — CH 2 OH, — CH 2 OCH 2 OCH 3 , --COOCH 3 , 
— (CH^COO-t-butyl, — (CH 2 )vCOOC 2 H 5 , 
— (CH 2 ) v COOH, 


(CH 2 ) V -^ ^ 

(ch 2 ) v -H^ ^ 

(ch 2 ) v -H^ ^ 


^COOC 2 H 5 , 


•COO-t-butyl, 


■C0 2 H, 


-O (CH 2 )- 


<3 


.COO-t-butyl, 


and v is 0 or an integer of from 1-6. 

7. A compound of claim 5 wherein R 1 , R 3 and R 4 are 
hydrogen, R 2 is — SCCH^COO-t-butyl, 

— S— (CH 2 ) v C0 2 H, — (CH^COO-t-butyl, 
— (CH 2 )vCo 2 H, 


\^CQ 2 -t-butyl 
(CH^X, (' *> 


and v is 0 or an integer of from 1-6. 

8. A compound of any of claims 1-5 wherein X is H. 

9. A pharmaceutical composition for the inhibition of 
cytosolic phospholipase comprising a therapeutically 
effective amount of a compound of claim 1 and a pharma- 
ceutically acceptable carrier. 

10. A method of inhibiting cytosolic phospholipase A^ in 
a mammal in need thereof, comprising administering to said 
mammal a therapeutically effective amount of a compound 
of claim 1. 


